
MEMORANDUM TO: Ashok Thadani, Director 
Office of Nuclear Regulatory Research

FROM: 

SUBJECT:

Samuel J. Collins, Director JC6c.zA 
Office of Nuclear Reactor Regulr$n 

REQUEST.FOR INDEPENDENT REVIEWS OF MAY 26,1999, SAFETY 
EVALUATION REGARDING STEAM GENERATOR TUBE INSPECTION 
INTERVAL AND FEBRUARY 13,1995, SAFETY EVALUATION 
REGARDING F* REPAIR CRITERIA FOR INDIAN POINT STATION 
UNIT 2

In follow up to discussions with your staff on February 18, 2000, concerning the recent steam 
generator tube failure event at Indian Point Station Unit 2 (IP-2), this memorandum documents 
the Office of Nuclear Reactor Regulation's request that the Office of Nuclear Regulatory 
Research (RES) perform an independent review of the attached safety evaluation (SE) 
regarding the steam generator (SG) tube inspection interval for this Unit. In addition, this 
memorandum requests that RES perform an independent review of the attached safety 
evaluation allowing the F* repair criteria to be used at IP-2.  

As you are aware, IP-2 shut down February 15, 2000, because of a sudden increase in primary 
to secondary leakage in SG 24. In 1999 the staff approved a license request to extend the SG 
tube inspection interval beyond the 24 calendar months required by the plant technical 
specifications. in particular, by letter dated December 7, 1998, as supplemented by letter dated 
May 12, 1999, Consolidated Edison Company of New York, Inc. (the licensee), proposed to 
amend the technical specifications for the Indian Point Station Unit 2. These letters are also 
attached. This was to allow a one-time extension of the SG inspection interval and remove the 
requirement of receiving NRC concurrence on the licensee's proposed SG examination 
program. By letter dated June 9, 1999, the staff issued the requested amendment and 
forwarded the SE of the licensee's proposed amendment request to the licensee (TAC No.  
MA4526).  

In addition, by letter dated March 13, 1995, the staff issued an amendment allowing the repair 
of SG tubes via the implementation of an F* criteria, and forwarded the related February 13, 
1995, SE (TAC No. M89373). The SE is attached. The F* criteria allowed tubes that are 
degraded in a location not affecting structural integrity of the tube to remain in service as an 
alternative to removal from Service through the use of tube plugs. The amendment was issued 
in response to an application from the licensee transmitted by letter dated April 13, 1994, and 
supplemented by letters dated December 20, 1994, January 12, 1995, and January 31, 1995.

CONTACT: L. Lund, EMCB/DE 
415-2786
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

February 28, 2000



We request that you perform an independent review of that part of the SE regarding the 

extension of the inspection interval, transmitted to the licensee on June 9, 1999. A written 

response is requested by March 3, 2000.  

We also request that you perform an independent review of the SE regarding the 

implementation of the F* repair criteria, transmitted to the licensee on March 13, 1995. A 

written response is also requested by March 3, 2000.  

The purpose of these independent reviews is to determine if the staff's conclusions are 

technically sound and that the data presented by the licensee provided reasonable assurance 

that the delayed inspection and the use of the F* repair criteria would not result in an 

appreciably increased probability of tube failure prior to the next scheduled inspection. Your 

support for this quick response is greatly appreciated.  
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We request that you perform an independent review of that part of the safety evaluation 

regarding the extension of the inspection interval, transmitted to the licensee on June 9, 1999.  

A written response is requested by March 3, 2000.  

We also request that you perform an independent review of the safety evaluation regarding the 

implementation of the F* repair criteria, transmitted to the licensee on March 13, 1995. A 

written response is also requested by March 3, 2000.  

The purpose of these independent reviews is to determine if the staff's conclusi 's are 

technically sound and that the data presented by the licensee provided reason le assurance 

that the delayed inspection and the use of the F* repair criteria would not res in an 

appreciably increased probability of tube failure prior to the next scheduled i pection. Your 

support for this quick response is greatly appreciated.  
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MEMORANDUM TO: Ashok Thadani, Director 
Office of Nuclear Regulatory Research 

FROM: Samuel J. Collins, Director 
Office of Nuclear Reactor Regulation 

SUBJECT: REQUEST FOR INDEPENDENT REVIEW OF MAY 26, 1999 SAFETY 
EVALUATION REGARDING STEAM GENERATOR TUBE INSPECTION 
INTERVAL FOR INDIAN POINT STATION UNIT TWO 

Based on discussions with your staff on February 18, 2000, concerning the rec nt steam 

generator tube failure event at Indian Point Station Unit 2 (IP-2), the Office of uclear Reactor 

Regulation requests that the Office of Nuclear Regulatory Research perfor an independent 

review of the attached safety evaluation regarding the steam generator (S ) tube inspection 
interval for this Unit.  

As you are aware, IP-2 shut down February 15, 2000, because of a s dden increase in primary 

to secondary leakage in steam generator 24. In 1999 the staff app ved a license request to 

extend the SG tube inspection interval beyond the 24 calendar m ths required by the plant 
TS. In particular, by letter dated December 7, 1998, as supplem nted by letter dated May 12, 

1999, Consolidated Edison Company of New York, Inc. (the lic see), proposed to amend the 

technical specifications for the Indian Point Station Unit 2. Th se letters are also attached.  

This was to allow a one-time extension of the steam genera r inspection interval and remove 

the requirement of receiving NRC concurrence on the lice ee's proposed SG examination 

program. By letter dated June 9, 1999, the Commission i ued the requested amendment and 

forwarded the related safety evaluation of the licensee's roposed amendment request to the 
licensee (TAC No. MA4526).  

We request that you perform an independent revie of that part of the safety evaluation 

regarding the extension of the inspection interval. he purpose of this independent review is to 

determine if you, given the same information, wo d have come to the same conclusion as 

NRR. A written response is requested by Febr ry 25, 2000. Your support for this quick 
response is greatly appreciated.  
Attachments: As stated 
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MEMORANDUM TO: Ashok Thadani, Director 
Office of Nuclear Regulatory Research 

FROM: Samuel J. Collins, Director 
Office of Nuclear Reactor Regulation 

SUBJECT: REQUEST FOR INDEPENDENT REVIEW OF MAY 26,2000 SAFETY 

EVALUATION REGARDING STEAM GENERATOR TUBE INSPECTION 

INTERVAL FOR INDIAN POINT STATION UNIT TWO 

Based on discussions with your staff on February 18, 2000, concerning a possible tu e rupture 

event at Indian Point Station Unit 2 (IP-2), the Office of Nuclear Reactor Regulatio equests 

that the Office of Nuclear Regulatory Research perform an independent review of he attached 

safety evaluation regarding the steam generator (SG) tube inspection interval to this Unit.  

As you are aware, IP-2 shut down February 15, 2000 because of a sudden i rease in primary 

to secondary leakage in steam generator 24. A review of the technical spe fications (TS) 

indicates that the staff approved a license request to extend the SG tube *spection interval 

beyond the 24 calendar months required by the plant TS. In particular, letter dated 

December 7, 1998, as supplemented by letter dated May 12, 1999, Co solidated Edison 

Company of New York, Inc. (the licensee), proposed to amend the te nical specifications for 

the Indian Point Station Unit 2. These letters are also attached. Th' was to allow a one-time 

extension of the steam generator inspection interval and remove t e requirement of receiving 

NRC concurrence on the licensee s proposed SG examination pr gram. By letter dated June 9, 

1999, the Commission issued the requested amendment and f arded the related safety 

evaluation of the licensee's proposed amendment request to t e licensee (TAC No. MA4526).  

We request that you perform an independent review of that art of the safety evaluation 

regarding the extension of the inspection interval. The pu ose of this independent review is to 

determine if you, given the same information, would hav come to the same conclusion as 

NRR, i.e., you would have issued a safety evaluation g nting the licensee's request. A written 

response is requested by February 25, 2000. Your s port for this quick response is greatly 

appreciated.  
Attachments: As stated 
CONTACT: L. Lund, EMCB/DE 

415-2786 

Distribution: EMCB RF File Center • 
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We request that you perform an independent review of that part of the SE regarding the 

extension of the inspection interval, transmitted to the licensee on June 9, 1999. A written 

response is requested by March 8, 2000.  

We also request that you perform an independent review of the SE regarding the 

implementation of the F* repair criteria, transmitted to the licensee on March 13, 1995. A 

written response is also requested by March 8, 2000.  

The purpose of these independent reviews is to determine if the staff's conclusions are 

technically sound and that the data presented by the licensee provided reasonable assurance 

that the delayed inspection and the use of the F* repair criteria would not result in an 

appreciably increased probability of tube failure prior to the next scheduled inspection. Your 

support for this quick response is greatly appreciated.  
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Ashok Thadani -2

We request that you perform an independent review of that part of the SE regarding the 
extension of the inspection interval, transmitted to the licensee on June 9, 1999. A written 
response is requested by March 8, 2000.  

We also request that you perform an independent review of the SE regarding the 
implementation of the F* repair criteria, transmitted to the licensee on March 13, 1995. A 
written response is also requested by March 8,'2000.  

The purpose of these independent reviews is to determine if the staff's conclusions are 
technically sound and that the data presented by the licensee provided reasonable assurance 
that the delayed inspection and the use of the F* repair criteria would not result in an 
appreciably increased probability of tube failure prior to the next scheduled inspection. Your 
support for this quick response is greatly appreciated.  

Docket No.: 50-247 

Attachments: As stated
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20M6-O01 

March 13, 1995 

Mr. Stephen E. Quinn 
Vice President, Nuclear Power 
Consolidated Edison Company 

of New York, Inc.  
Broadway and Bleakley Avenue 
Buchanan, NY 10511 

SUBJECT: ISSUANCE OF AMENDMENT FOR INDIAN POINT NUCLEAR GENERATING 
UNIT NO. 2 (TAC NO. M89373) 

Dear Mr. Quinn: 

The Commission has issued the enclosed Amendment No. 180 to Facility Operating 
-License No. DPR-26 for the Indian Point Nuclear Generating Unit No. 2. The 
amendment consists of Changes to the Technical Specifications (TSs) in 
responseto your application transmitted by letter dated April 13, 1994, as 

*supplemented by letters dated December 20, 1994, January 12, 1995, and 
January 31, 1995.  

The amendment revises TSs Sections 3.1.F and 4.13 to allow the repair of 
steam generator tubes via the implementation of an F* criteria. This would 
allow tubes that are degraded in a location not affecting structural integrity 
of the tube to remain in service as an alternative to removal from service 
through the use of tube plugs. Changes in your request related to tube 
sleeving will be treated in a subsequent amendment.  

.A copy of the related Safety Evaluation is enclosed. A Notice of Issuance 
will be included in the Commission's next regular biweekly Federal Register 
notice.  

Sincerely, 

ancis illiams, Jr.. Project Manager /• /roject i tectorate C
Division of Reactor Projects - I/1I 
Office of Nuclear Reactor Regulation 

Docket No. 50-247 

Enclosures: 1. Amendment No. 180 to DPR-26 
2. Safety Evaluation

cc w/encls: See next page



Stephen E. Quinn 
Consolidated Edison Company 

of New York, Inc.

Indian Point Nuclear 
Station Units 1/2

Generating

Mayor, Village of Buchanan 
236 Tate Avenue 
Buchanan, NY 10511 

Ms. Donna Ross 
New York State Energy Office 
2.Empire State Plaza 
16th Floor 
Albany, NY 12223 

Mr. Charles V. Jackson 
Manager of Nuclear Safety and 

Licensing 
Consolidated Edison Company 

of New York, Inc.  
Broadway and Bleakley Avenue 
Buchanan, NY 10511 

Senior Resident Inspector 
U. S. Nuclear Regulatory Commission 
P.O. Box 38 
Buchanan, NY 10511 

Mr. Brent L. Brandenburg 
Assistant General Counsel 
Consolidated Edison Company of New York, Inc.  
4 Irving Place.- 1822 
New York, MY 10003

0 

,.Charles Donaldson, Esquire 
Assistant Attorney General 
"New York Department of Law 
120 Broadway 
New York, NY 10271 

Mr. Peter Kokolakis, Director 
Nuclear Licensing 
Power Authority of the State of New York 
123 Main Street 
White Plains, NY 10601 

Hr. Walter Stein 
Secretary - NFSC 
Consolidated Edison Company 

of New York, Inc.  
4 Irving Place - 1822 
New York, NY 10003 

Regional Administrator, Region I 
U. S. Nuclear Regulatory Commission 
475 Allendale Road 
king of Prussia, PA 19406

cc:



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
0 WASHINGTON, D.C. 2N654001 

CONSOLIDATED EDISON COMPANY OF NEW YORK. INC.  

DOCKET NO. S0-247 

INDIAN POINT NUCLEAR GENERATING UNIT NO. 2 

"AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 180 
License No. DPR-26 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Consolidated Edison Company of 
of New York, Inc. (the licensee) dated April 13, 1994, as supplemented 
by letters dated December 20, 1994, January 12, 1995, and 

1anuary 31, 1995, complies with the standards and requirements of the 
Atomc Energy Act Of 1954, as amended (the Act) and the Commission's

rules and regulations set forth n 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 
the provisions of the Act, and the rules and regulations of the 
Commission; 

C. There Is reasonable assurance (i) that the activities authorized by this amendment can be conducted without endangering the health and 
safety of the publitc, and (fl) that such activities will be conducted 
in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the comon 
defense and security or to the health and safety of the public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 
51 of the Commission's regulations and all applicable requirements 
have been satisfied.  

2. Accordingly, the license is amended-by changes to the Technical .Specifications as indicated in the attachment to this license amendment, 
and paragraph 2.C.(2) of Facility Operating License No. DPR-26 is hereby 
amended to read as follows:
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(2) Technical Specifications 

The Technical Specifications contained in Appendices A and ;, as 
revised through Anendment No. 180, are hereby Incorporated in the licenseh. The licensee shall operate the facility in accordance with 
the Technical Specifications.  

3.. This license amendment is effective as of the date of its issuance to be 
i1plemented within 30 days.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Ledyard B. Marsh, Director 
Project Directorate I-1 
Division of Reactor Projects - I/Il 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: March 13, 1995



ATTACHMENT TO LICENSE AMENDMENT NO. 180 

FACILITY OPERATING LICENSE NO. DPR-26 

DOCKET NO. 50-247

Revise Appendix A as follows: 

3.1.1Pce 

3.1.F-3 
3.1.F-9 
4.13-1 
4.13-2 
4.13-3 
4.13-S 

4.13-6 
4.13-7 
4.13-8 
Table 4.13-1 (p. 1 of 2)

3.1.F-3 
3.1.1F-9 
4.13-1 
4.13-2 
4.13-3 
4.13-4 
4.13-5 
4.13-6 
4.13-7 
4.13-8 
Table 4.13-1 (p. I of 2)



2. Oe rat iona& Loa1a. o Limits

. P~Primarypto Socandarv L~akaae 

(1) Primary to secondary leakage through the steam• generator tubes 

shall not exceed 0.3 gpn in any steam generator. With any 

steam generator tube leskage greater than this limit, the 

reactor shall be brought to the cold shutdown condition within 

24 hours.  

(2) If leakage from two or more steam generators in any 20-day 

period is observed or determined, the reactor shall be brought 

to the cold shutdown condition within 24 hours and Nuclear 

Regulatory Commission approval shall be obtained before 

resumingreactor operation. If tube leaks attributable to the 

tube denting phenomena are observed In two or more steam 

generators after the reactor is in cold shutdown, Nuclear 

Regulatory Commission approval shall be obtained before 

resuming reactor operation.  

(3) Whenever the reactor is shut down in order to investigate steam 

generator tube leakage and/or to plug or otherwise repair a 

leaking tube, the NRC shall be informed before any tube is 

either plugged or repaired, or If no tube in either plugged or 

repaired, before the steam generator is returned to service.  

b. RCR/Pq.R Presure Tholatie Valvi.Lakaee 

(1) Whenever the reactor is above cold shutdown, leakage through 

each of the RCS/RNR pressure isolation valves S97A, 3, C and D, 

and 838A, 3, C and D shall satisfy the following acceptance 

citeria, 

(a) Leakage rates of les than or equal to 1.0 gym are 

acceptable.

Amendment No. 180 3. I.F-3



coolant system and the secondary coolant system. Leakage in excess of 

0.3 gpm for any steam generator will require plant shutdown and the 

leaking tube(s) will be located and either plugged or repaired.  

The 10 gym limit for combined reactor coolant and non-reaFtor coolant 

leakage into the containment free volume provides allowance for & limited 
amount of leakage from sources other than the reactor coolant system 

within containment while conservatively limiting total leakage into the 

containment free volume to the same limit (i.e., 10 gpm) for Identified 

reactor coolant leakage alone. This leakage Is within the capabilities 

of the leakage detection and waste processing system and will not 

Interfere with the detection of independent unidentified reactor coolant 

system leakage.  

For those circumstances where high energy line failures occur inside 

containment resulting in flooding of the containment building s&gs 

and/or floor, automatic actuation of reactor protection, safety injection 

and/or containment spray systems places the plant in a safe condition 

and, in some cases, provides intended flooding of the containment 

building. However, for those circumstances resulting from leakage or 

failure of low energy systems such as service water or component cooling 

inside containment, operator action is necessary to prevent accumulation 

of water on the containment floor to undesirable levels.  

If the water level in the ontainment sump reaches ZL. 45', or the water 
level in the recirculation sump reaches EL. 35', or the water level in 

the reactor cavity reaches EL. 20', the reactor is placed in cold 

shutdown within the next 36 hours. Xf the water level in the containment 

smip increases above ZL. 45' and the water level in the recirculation 

map increases above EL. 39' 90, or the water level in the reactor cavity 

increases above XL. 20' 50, the operator will imnmdiately bring the 

reactor subcritical and initiate an expeditious cooldown of the plant.

Amendment No. 180 3.1.F-9



4.13 STEAM GENERATOR TUBE INSERVICE SURVEILLANCE

Applies to inservico surveillance of the steam generator tubes. I

To assure the sowtinued Integrity of the steam generator tubes that are a part of 

the primary coolant pressure boundary.  

Eeifitat ien.  

Steam generator tubes shall be determined operable by the following inspection 

program and corrective measures.

2. . eiiin 

a.Zu/�irmnarft~in is a deviation from the dimension, finish, or contour 

required by drawing or specification.  

b. nMjg=Sin is a deviation from the Initial circular cross-section 

of the tubing. Doformation includes the deviation from the initial 

circular cross-section known as denting.  

C. a means sorvice-inducod cracking, wastage, Pitting, wear 

or corrosion (i.e.. service-induced imerfections).  

d. Dmm~aL~a•is a tube, that contains iperfections caused by 

dinaziU~±o large enough to be reliably detected b eddy current 

inspection. This is considered to be 200 tazaa m.

Amendment No. 180

F. ---- 1-1-1--l- - -I4P•O

4.13-1



o. & Deatj= is an estimated * of the tube wall thickness affected 

or removed by daLxad .  

f. h5ofec is a degradation of such severity that it exceeds the 
B1UIeriter 14'm4t. LA tube containing a • is dAfecivea.  

g. Pouaaia Limit is the degradation depth at or beyond which the tube 

must be plugged or repaired.  

h. e-Le be mnation Is an examination of the hot-leg side tube 

length. This shall include the length from the point of entry at 

the hot-leg tube sheet around the U-bend to the top support of the 

cold log.  

i. €old-T.,ee ¶h. n~inaon is an exminatLon of the cold-leg side 

tube length. This shall include the tube length between the top 

support of the cold lOg and the face of the cold-leg tube sheet.  

1. %a%&= is the distance of the expandoed portion of a tube, which 

provides a sufficient length of undograded tube expansion to resist 

pullout of the tube from the tubesheet. The e distance in equal to 

1.25 inches and is measured down from the bottom of the roll 

transition.  

k. T is a tubes 

a) With degradation equal to or greater than 400 below the F* 

distance, and b) which has no Indication of degradation within the 

F' distance, and c) that remains in service.

Amendment No. 180 4.13-2



2. .Etornt and -ro.ev ef eainati-n

a. Steam generator examinations shall be conducted not less than 12 

months nor later than twenty four calendar months after the previous 

examination.  

b. Scheduled examinations shall include each of the four steam 

generators In service.  

c. Unscheduled steam generator examinations shall be required in the 

event there is a primazy to secondary leak exceeding technical 

specifications, a seismic occurrence greater than an operating basis 

earthquake. a loss-of-coolant accident requiring actuation of 

engineered safeguards, or a major steamline or feedwater line break.  

d. Unscheduled examinations may include only the steam generator(s) 

affected by the leak or other occurrence.  

e. in case of an unscheduled steam generator examination, the 

profil•metry tensile strain criterion shall be the same as contained 

in the approved program for the last scheduled steam generator 

inspection.  

3. Bngje *1DO ceeioi m~d A ayinmtin 

a. At least 120 of the tubes in each steam generator to be examined 

shall be subjected to a hot-leg examination.

Amuendment No. 180 4.13-3



b. At least 2S% of the tubes inspected in Specification 4.13.A.3.a 

above shall be subjected to a cold-leg examination.  

C. Tubes selected for examination shall includes but ncý be limited too 

tubes in areas of the tube bundle in which degradation has been 

"rported, either at Indian Point 2 in prior examinations, or at 

other utilities with similar stem generators.  

d. Zmamination for deformation (Odentse) shall be either by eddy 

current or by profilometzy.  

e. Ixamination for degradation other than defoeiation shall be by eddy 

current techniques, using a 700-all diameter probe. If the 700-nil 

diameter probe cannot pass through the tube, a 610-all diameter 

probe shall be used. For examination of the U-bends and cold-logs 

of tubes in rows 2 through 5, a 540--il diameter probe may be used, 

provided it Is justified by profilcmetry measurement within the 

tensile strain criterion.  

f. In addition to the minimum saeple size as determined by Table 

4.13-1, all F* tubes shall be inspected within the pertinent 

tubesheet region. The results of F1 tube Inspections are not to be 

utilized as a basis for additional Inspections per Table 4.13-1.  

4* 1Aditional lbm4nan nnt4pn 

1. Degradation Not Caused by Denting 

a. If 54 of more of the tubes examined in a steam generator 

exhibit degradation or if any of the tubes examined in a steam 

generator are defective, additional examinations shall be 

required as specified in Table 4.13-1.  

b. Tubes for additional examination shall be selected fram the 

affected area of the tube array and the examination may be 

limited to that region of the tube where degradation or 

defective tube(s) were detected.

Amendment No. 180 4.13-4



€. The second and third sample inUpections in Table 4.13-1 may be 

limited to the partial tube inspection only, concentrating on 

tubes in the areas of the tube sheet array and on the portion 

of the tube where tubes with imperfections were found.  

2. Degradation Caused by Denting 

a. Additional examinations. for degradation caused by denting, 
%s hall be performed as described In the most r ecent stean 

generator examination program approved by the URC.  

B. =E •'PANE C YM1RA AND CORRECT AETrONh 

I. Tubes shall be considered acceptable for continued service ifs 

a. depth of degradation is less than 400 of the tube wall thickness, 

AND 

b. the tube will permit passage of a 0.540e diameter probe and the 

strain in the tube wall (if measurod) is lose than the tensile 

strain criterion as specified in the approved examination program, 

or the tube will permit passage of a 0.6100 diameter probe in the 

absence of strain measurement.  

OC. the tube is an F* tube and meets a. and b. above the 1' 

region.  

2. Tubes that ere not considered acceptable for continued service shall be 

plugged or repaired.'

Amendment No. 180 4.13-5



C. REPORTS AND 1rVTEW AND AiPPROVAL Or irgtULtg

1. The proposed steam generator examination program shall be submitted for 

NRC staff review and concurrence at least 60 days prior to each scheduled 

examination.  

2. The results of each steam generator examination shall be submitted to IW.C 

within 45 days after the completion of the exa*ination. A significant 

incroase In the rate of denting or significant change in steam generator 

condition shall be reportable immediately.  

3. An evaluation which addresses the long term integrity of small radius 

U-bends beyond row 1 shall be submitted within 60 days of any finding of 

significant hour-glassing (closure) of the upper support plate flow 

slots.  

4. Restart after the scheduled steam generator examination need not be 

subsect to NRC approval.  

Inservice examination of steam generator tubing is essential if there is evidence 

of mechanical damage or progressive deterioration in order to &ssure continued 

integrity of the tubing. Inservice examination of steam generator tubing also 

provides a means of characterizing the nature and cause of any tube degradation so 

that corrective measures can be taken.  

An essentially 100% tube examination was perfozmed on each tube in each steam 

generator bt eddy current techniques prior to service in order to establish a 

baseline condition for the tubing. No significant baseline imperfections were 

identified. in addition, prior to the discontinuance of phosphate treatment and 

the institution of all-volatile treatment CAVT), a baseline inspection was 

conducted in March, 1975 before the resumtion of power operation.

Amendment No. 180 4.13-6



Wastage-type defects are unlikely with the all-volatile treatment (AVT) of 
secondary coolant; however, even if this type of defect occurs, the steam generator 
tube examination will identify tubes with significant degradation from this effect.  

The results of steam generator tube burst end collapse tests have 4imnstrated that 
tubes having wall thickness of not less than 0.02S Inch have adequate margins of 
safety against failure due to loads imposed by normal plant operation and design 
basis accidents. An allowance of 100 for tube degradation that may occur between 
•i nservice tube examinations added to the 400 degradation depth provided in the 
acceptance criteria provides an adequate margin to assure that tubes considered 
acceptable for continued operation will not have a minimm tube wall thickness of 
less than the acceptable 50% of nozmal tube wall thickness (i.e. 0.02S inch) during 
the service life-time of the tubes. Steam generator tube examinations of other 
operating plants have demonstrated the capability to reliably detect wastage type 
defects that have penetrated 20% of the original 0.0S0 inch wall thickness.  

Ecmination of samples of tubes and support plates removed from steam generators 
have revealed that "denting, is caused by the accretion of steel corrosion products 
in the tube/support plate annuli. As these corrosion products are more voluminous 
than the support plate material from which they are derived, & compressive force is 
exerted on the tubes in the plane of the support plates, resulting in deformation 
of the tubes. if the deformation results in an ovalization of the tubes, the 
resulting strain is low and there is no risk of development of stress corrosion 
cracking in the tubes. However, if the deiormation results in an irregular tube 
shape, the resulting strain may be high enough for the tube to become susceptible 
to stress corrosion cracking inservice, and it should be preventively repaired.  
Beginning with the steam generator examination to be conducted during the Cycle 5/6 
Refueling Outage, the tensile strain criterion for profilonmetr shall be 25%. Thae 
25% strain criterion is based on a review of data currently available from 
operating steam generators, and will be revised as necessary as more experience is 
gained with the evaluation of this measurement. In the future, this criterion may 
be revised, either higher or lower, based on steam generator examination results.  
The profilmetry criterion to be used for any steam generator examination shall be 
established in the most recent program approved by IRC.
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A first report on the R&D work leading to the development of profilometry. entitled 
"Profilometry of Steam Generator Tubes* dated August, 1980, was forwarded to the 
NRC by Con Edison. Additional R&D work has improved the accuracy of the 
profilcaeter and the calculation of strain in a deformed tube.  

Before the develcPment of profilometzy, a minor diameter of 0.610" was established 
as the criterion for continuing a tube inservice. This criterion was used 
successfully for several years at Indian Point Unit 2 and at other plants, and 
appears to be suffcaiently conservative so that it can be continued in the absence 
of more accurate strain determination by means of profilametry.  

A sound roll expansion throughout the FT distance provides a tube to tubesheet 
interface that ensures the requirements of Regulatory Guide 1.121 are met 
regardless of the severity of any tube degradation below the 1F distance. The ?* 
distance of 1.25 inches is cmaprised of 1.01 inches of sound roll that onsues tube 
integrity requirements are met plus 0.24 inches which allows for eddy current 
measurement uncertainty. The testing and analysis supporting the F* distance Is 
documented in MW Nuclear Technologies Qualification Report No. SAW-10195P.  

Testing performed as documented in BAW-10195 P demonstrates the maximum postulated 
leakage under accident conditions for repair of 1000 of the tube ends using the F* 
criteria is well below the allowable leakage limits for Indian Point 2 steam 
generators. If, in the future, steam generator tubes are allowed to remain in 
service by the use of F* and, in addition, other tube acceptance criteria, then the 
aggregate maximum postulated accident leakage must be below the allowable leakage 
limits for Indian Point 2 steam generators.  

This program for inservice inspection of steam generator tubes exceeds the 
requirements of Regulatory Ouide 1.83. Revision 1. dated July 1975.

Amendment No. 180 4.13-8



Table 4.13-1

5.lamn C.lnearslr tbbhi Irn.n•eienj 
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mintnam I Result I Action I Result I Action Ifleult I Ltte.  
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"UNITED STATES 
NUCLEAR REGULATORY COMMISSION SWASHINGTON,. D.C. 254 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 180 TO FACILITY OPERATING LICENSE NO. DPR-26 

CONSOLIDATED EDISON COMPANY OF NEW YORK. INC.  

INDIAN POINT NUCLEAR GENERATING UNIT NO. 2 

DOCKET NO. 50-247 

1.0 INTRODUCTION 

By letter dated April 13, 1994, as supplemented by letters dated December 20, 
1994, January 12, 1995, and January 31, 1995, the Consolidated Edison Company 
of New York (the licensee)submitted a request for changes to the Indian Point 
Nuclear Generatfng Unit No. *2 (1P2.) Technical Specifications (TSs). The 
requested changes would reviseTSs. Sections 3.1.F and 4.13 to allow the repair 
of steam generator tubes via the implementation of an F* criteria. This would 
allow tubes that are degraded in a location not affecting structural integrity 
Of the tube to remain in service as an alternative to removal from service 
through the use of tube plugs. The requested changes related to tube sleeving 
will be addressed .in a separate amendment. The December 20, 1994, submittal 
provided responses to an NRC staff Request .for Additional Information (RAI).  
The January 12, 1995, submitttal'clarified one of the RAI responses and the 
January 31, 1995, submittal requested that the part ofthe proposed request 
dealing with steam generator tube sleeving be separated from the original 
request to allow additional review of current sleeving issues and to permit 
processing of the F* part of the request. The December 20, 1994, January 12, 
1995, and January .31, 1995, letters provided clarifying information which did 
not change the initial proposed nO significant hazards consideration and that 
was within the scope of the original Federal Register notice.  

The licensee proposed an alternative repair criteria for defects found in the 
tube expansion region within the tubesheet. Steam generator. tubes with 
degradation in excess of the current plugging limits could remain inservice 
without repair provided the indications' existed below a specified distance, F* 
(F-star), froma the bottom of the roll transition region. To support the 
licensee's request, Babcock & Wilcox Nuclear Technologies (BWNT) completed a 
test program to demonstrate that: the proposed F' distance satisfies the 
necessary structural and leakage integrity requirements of Appendix A to 10 
CFR Part 50 and the IP2 TSs.  

Surveillance requirements within the plant TSs require a periodic inspection 
of steam generator tubes for the detection of potential degradation (i.e., 
cracks, dents, corrosion, etc.), which could diminish the structural margins 
and leakage integrity of the tubes. For IP2, detection of tube degradation in



-2-

.excess of the TSs limits requires removal of the tube from service. The 
licensee has proposed a revised repair criteria that would allow steam 
generatortube defects to etain- in place without repair provided the defects 
resideta specified distance below the roll transition region. This distance 
Is called F*. Degradatton Identified in a steam generator tube below the F* 
length would be allowed to remain in servtcewvithout repar. This is based on 
the results of t0e testing which determined the' minimum Interference fit 
engagement length necessary'to-retain steam generator tubes within the 
tubesheet.  

The NRC staff requested additional information by.letter sent to the licensee 
dited November 21, 1994. 'n addition, 'a phone call was held on January 11, 
1995, between the NRCstaffandthelicensee to clarify several answers in the 
licensee's response to "this" request. The NRC'staff has reviewed the 
i nformation supp ied by the licensee and completed an evaluation of the 
licensee's request to amend the wP2 iSswith the F* criteria.  

The licensee also Included in their submittal dated April 13, 1994, a proposed 
amendment to permit steam generator-tUbe sleeving as an alternative to 
removing defective tubes from service through plugging. This safety 
evaluation only addresses the proposed changes associated with F*. Steam 
generator tube sleeving Will be evaluated in a separate safety evaluation.  

Steam generator tubes comprise a significant portion of the reactor coolant 
pressure boundary. Maintenance of this barrier is provided by the integrity 
of the steam generator tube*wall tnd'the-tube ;totubesheet connection. The 
connection between the tube and tubesheet itS an interference fit made by roll 
expanding the tube into a bore through the tubesheet. The inelastically 
deformed steam generator tube ishel in place by the elastic springback of 
the tubesheet. The IP2 steam generator tubes are roll expanded from the 
bottom of the tubesheet and welded at the tubesheet primary face. Undegraded, 
this joint provides sufficient strength to maintain adequate structural and 
pressure boundary (leakage) integrity.  
General Design Criteria 14, *Reactor Coolant Pressure Boundary," and 31, 
"Fracture Prevention of Reactor Colant Pressure Boundary,' of Appendix A to 
10 CFR Part 50 state the requirements appiicable toaintaining adequate 
structural and leakage integrity for steam generator tubes. Regulatory Guide 
(RG) 1.121, "Bases for Plugging Degraded PWR Steam. Generator Tubes,' describes 
an acceptable method to the NhRC staff for establishing the limiting safe 
conditions of tube degradation of steam generator tubing. Although RG 1.121 
conservatively focuses on tube degradation in the freespan regions, the 
methods described apply to other tube regions, such as the roll expansion 
length.  

In order to demonstrate adequate structural margin for steam generator tube 
degradation, the bases must address the limiting conditions during normal 
operation, anticipated operational occurrences, and postulated accident
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conditions. The margin to failure under normal operating conditionsi as 
recomMended in RG 1.121 should not be less than 3 at any tube location.  
Subsection NB-3225 of Section III of the American Society of Mechanical 
Engineers Bo~ler and Pressure Vessel Code (ASME" Code) specifies the margins 
of safety under postulated accident conditions.  

Structural loads imposed on the steam generator tube-to-tubesheet connections 
primarily result from the differential pressure between the primary and 
secondary sides of the tubes. The peak postulated loading occurs during a 
steam line break due to i lowering of the secondary side pressure. However, 
normal operating loads, cyclic Joint loading from major plant transients 
(I0e., startup/shutdow) and potential thermal expansion loads can also be 
significant. The analysis (BAW-10195P) supporting the licensee's proposed modification to the IP2 TSs addressed the 1mititng conditions necessary to 
maintatn adequate integrity" of the tube-to-tubesheet interference fit.  
Sthe tube must not experience excessive displacement relative to 

e tubesheet.  

Leakage through steam generator tubes is lmited by plant TSs. For IP2, the 
limits for the a1lowable primary to secondary leakage are stated in TS 3.1.F.  
The total primary to secondary leakage must be less than 0.3 gpm in any stem 
generator.  

The elastic preload between the tube and tubesheet not only prevents pullout 
of the tube from the tubesheet, but also provides a leaktight barrier 
minimizing the potential for primary to secondary coolant leakage. With 
sufficient length of hardroll, the tube-to-tubesheet connection will not allow 
any leakage under norma 1and faulted conditions.' Steam generator tube 
through-wall degradation within the roll expanded Joint would decrease the 
path length necessary for primary to secondary leakage. The licensee's 
proposed amendment would permit such degradation to remain in service provided 
there exists :a sufficient length of undegraded hardroll below the bottom of 
the roll transition region, Therefore, an acceptable F* distance must be such 
that leakage integrity is not Jeopardized during all analyzed conditions.  

3.0 TESTING TO DETERMINE F* 

The licensee completed a test program to determine the F* distance. Two 
failure criteria were considered for testing - pullout of the tube from the 
tubesheet and primary -to secondary leakage requirements. The following 
describes the methodology used for the tests.  

3.1 Fabrication of Test Specimens 

Mockup blocks were fabricated to simulate the actual installed rolled expansion fabrication VariationS and loading conditions with the IP2 Steam 
Generators. Lengths of steam generator tubing were roll expanded into holes 
drilled through the mockup blocks. Several peripheral tubes were roll 
expanded in'the test block to simulate additional constraint by surrounding 
tubes. The interior tubes were used for testing. In order to simulate tube
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wall degradation, tubes were severed at a certain distance below the. bottom of 
the rol1 transition region. This configuration is representative of a 360" 
through-wall crack present in the tube.  

Several mockup blocks were fabricated for testing. After the tubes were 
expanded into the..blocks -and the hardroll length was verified by 
nondestructive eviluation methods, each block was thermally soaked to simulate 
the effects of actual steam generator service temperature. Heating the test 
block would theoretically lead to thermal stress relaxation in the roll 
expansion joint.  

To account for potential factors, which might affect the calculated F* length, 
several variables were changed within the test matrix. For example, tubing 
with high and low yield strengths were tested. In addition, tubesheet bore surface roughness, as 1we1 as tubesheet bore diameter were varied in the test 
matrix. The results from the tests revealed the effects from these variables.  

In the qualification test program the effects of boric acid corrosion and 
post-weld heat treatment on the integrity of the tube-to-tubesheet joint were 
considered. BWNT postulated that if primary coolant penetrated through the 
steam generator tube wall and came in contact with the carbon steel tubesheet 
the potential exists-for initiating stress corrosion cracking in the 
tubesheet. Based on previous studieS, the likelihood of developing 
significant corrosion of the tubesheet bore due to boric acid corrosion is 
low.  

After the roll expansion process to secure steam generator tubes into the 
tubesheet, the channel head to tubesheet weld attachment was stress relieved 
via heat treatment. BWNT assessed the effects of this fabrication step on the 
tube-to-tubesheet joint by exposing several test specimens to temperatures 
similar to that experienced by the tubes during the. original fabrication 
process. Any stress relaxation due to creep would theoretically lower the 
pullout strength of the tube from the tubesheet. Based on ultimate load 
testing, it was concluded that the post-weld heat treatment did not adversely 
affect the strength of the Joint retaining the tube within the tubesheet.  

3.2 Testino for F* Determination 

To determine the necessary roll expansion Joint engagement length the licensee 
completed a series of mechanical -tests on the simulated steam generator tubes.  
The testing involved subjecting tubes to combined internal pressure and axial 
loading to determine the F* distance. Under actual serVice conditions, the 
differential pressure acting over the cross section of the tube provides an 
axial force tending to force the *tube out of the tubesheet. This axial load 
is counterbalanced by the frictional force between the tube and tubesheet due 
to the roll expanded interference fit. The primary to secondary differential 
pressure also increases radial force between the tube and tubesheet by 
slightly expanding the tube and bowing the tubesheet. The increased radial 
forces due to these effects will increase the frictional force between the 
tube and tubesheet resisting pullout. The use of both internal pressure and
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axial loading during testing simulates actual loading on the roll expanded 
joint.  

Three different mechanical tests were conducted to determine F*: a locked 
tube test, pressure cycling, and an ultimate load test. All tests were conducted at ambient temperatures. The locked tube test 'isilated the loading applied to i steam generator tube during cooldown of the plant assuming the tube was locked at a tube support plate location. The unequal coefficients of t hermal expansion of the tube wrapper and the tube would lead to an applied tensile load on the tube. For the pressure cyclfng test, several tubes were subjected to pressure cyci!ng between Tow and normal operating pressures.  
aotion ofthe tube was monitored during the cyclitc loading. Finally, tubes 

were subjected to an ultimate load test.' Tubes were internally pressurized 
and subjected to an increasing axtal tenslle load until failure. Failure was defined as a relative movement of a specified distance between the tube and 
tubesheet.  

As part of the test program to provide the basis for the proposed F* length, 
steam generator tubes were subject to leak rate testing. Tubes were 
internally pressurized to0 simulate differential pressures during normal 
"operating and faulted conditions. The acceptance critteria for these tests 
specified an allowable leakage limit. Tube displacements were also monitored 
during the tests.  
3.3 F* Test Results 

Based on the results of the leakage rate and mechanical testing the licensee determined a nomilal engagement length necessary. to ensure adequate margins of safety. Accounting for limited sample size, statistical scatter in the data, and NDE inspection error this value was Increased appropriately. The licensee has proposed that steam generator tubes with degradation in the roll expanded 
portion of the tube can rentantn service if a11 degradation lies below the F* 
distance. The F* distance is equal to the 1.25 inches and is measured down 
from the bottom of the roll transition.

EVALUATION OF PROPOSED TECHNICAL SPECIFICATION AMENDMENT

The licensee proposed a revision to the 1P2 TS to implement the F* criterion 
by letter dated April 13, 1994. The following summarizes the proposed 
changes: 

I. The TSs define the F* distance as the distance of expanded portion of 
a tube which is sufficient to resst pullout of the tube from the 
tubesheet. This distance is equal to 1.25 inches.  

2. The revised TSs Include adefinition of an F* tube, which is a tube 
with degradation of 40% through-wall or greater below the F* distance, 
has no degradation within the F* distance, and remains in service.

4.0
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3. In addition to the minimum sample size for steam generator tybe Inspection,"all F* tubes will be inspected within the pertinent 
tubesheet region at every outage.  

As a bases for the proposed amendment to the IP2 TSs,. tests were completed to determine' enacceptable F* distance. The testing utilized specimens which t he actua tube-t'-tubesheetjoint configuration, within the IP2 Steam Generators. Unknown variables,"which could potentially affect the calculated F*.distance were taken into tConsideration in developing the test matrix.  Applied loads for structural assessment and leakage rate testing were specif'ed in accordance with staff recommendations in RG 1.121 and the ASNE Code. .Th e.licensee's proposed changes to the IP2 TSs are*consistent wth the conclusions from the test program to determine F*.  

To ensure continued integrity of F* tubes, the licensee has included a requirement in the plant .TSs to reinspect F* tubes during each steam generator examination. Although FV*tubes are specified as'part of the Basic Sample Selection for examination, IF* steam generator tubes are not considered as part of the 12f percent Minimum Size speified, for examination* in Table 4.13-1 ofp the IP2 TSs. The inclusion of a requirement in the proposed TSs to reexamine F* tubes during each examinatitn should ensure that no degradation exists 
within the F* distance of all F* tubes.  

One issue not discussed in the licensee's original request to amend the IP2 TSs, was the option of rerollIng a degraded steam generator tube so that it would then be acceptable by the F*-criterion, pending approval of this amendment. The licensee Indicated during a phone call on January 11, 1995, that rerolling has been considered and was evaluated using the same methodology as that described previously in section 3 of this Safety Evaluation.  
However, the licensee stated that the test program addressed potential impurities, which could become trapped between'the outer tube surface and the 
tubesheet bore during the rerollIng process. Results from these tests concluded. that the proposed F* distance is acceptable for rerolled tubes as well. Based on one assumption made in the qualification test program the licensee could only reroll a steam generator tube up to one-half the tubesheet thickness.' Additional rerollIng beyond this height would be. considered an 
unanalyzed condition.  

The NRC staff has reviewed the TSs.change related to the implementation of the F* criterion proposed by the'licensee. In their submittal dated April 13, 1994.  Based on information provided-in the submittal, additional information provided by letter dated December-20, 1994, and during a phone conversation on January 11, 1995, the NRC staff finds the licensee's proposed changes
acceptable.  

5.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the New York State official was notified of the proposed issuance of the amendment. The State official 
had no comments.

J
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6.0 ENVIRONMENTAL CONSIDERATION 

The amendment changes a& requirement, 'with respect to Installation or use of a facility 'component located within the restri cted area as -defne in0CF 
- at20 and change ureilane equiremns. Ase NRC.'staff has determined 

that the" amendment involves-No significant: incase.a An the amountso and no 
sgnificant chang6 in, the t ypes 0 o. any e ffl uents that may be rel eased 

offsIte, and that there tis no significant' Increase in individual or cumulative, 
Occupational radiationex'p'osure. The Co1mmission has previously issued a 
proposed flindig that the amendment. invvolvs no a significant hazards 
consideration, and the're has 'been, npbic comment On such finding (59 FR 27051)*... 'AccordingTiY, the amendment meets th elgbltaciei o 
"caegrical xcu ionse forth in. 10. CR-1.22(c) (9). Pursuant to 10 CFR 

51.22(b)'no6p environmentail impact statement or environmental assessment need be 
prepared'in connectio'n with the issuance .of the amendment.  

7.0 CONC~LUION1 

.The Commission has concluded, based on the considerations dicsed above, 

.that: (1) there. is'reasonable assurance: that the health 'and safety of the 
* public vi 11. .not -be. endange, red byW operation in -the proposed manner, (2) such 
activities willb be conducted in comipltiance with the Commission's regulations, 
and.(3) the issuiancte of the amendilent will not be Inimical to the common 
defense-and security or to the health 'and safety of the public.  

Principal Contributor: P. Rush

Date: March 13, 1994
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SUBJECT:

S. Singh Bajwa, Chief 
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NDE & Metallurgy Section 
Materials and Chemical Engineering Branch

SAFETY EVALUATION REGARDING STEAM GENERATOR TUBE 
INSPECTION INTERVAL FOR INDIAN POINT STATION UNIT 2 (TAC 
NO. MA4526)

By letter dated December 7, 1998, as supplemented by letter dated May 12, 1999, 
-Consolidated Edison Company of New York, Inc, (the licensee), proposed to amend the 
technical specifications (TSS) for the Indi.-n Point Station Unit 2 (IP-2). The proposed 

inamendment would allow a one-time extension of the steam generator (SG) Inspection Interval in 
TS 4.13A.2.a. The amendment would also remove the requirement of receiving NRC 
concurrence on the licensee's proposed SG eyamination program In TS 4.13C.1.  

The Materials and Chemical Engineering Branch has reviewed the licensee's proposed 
amendment request and supporting doumentation. The staff finds the proposed amendment to be acceptable, because the modification will not impact e. IP-2 sGs ability to safely operate 
for the entire fuel cycle and receiving formal NRC concurrence on the licensee's proposed SG 
examination program is not necessary.  

Our safety evaluation is attached. This completes our review for TAC number MA4526.  
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. oM"Mi 
May 26,1999 

MEMORANDUM TO: S. Singh Balwa, Chief 
Project Section 1-1 
Division of Licensing Project Management 

FROM: Edmund J. Sullivan, Chief 
NDE & Metallurgy Section 
Materials and Chemical Engineering Branch 

SUBJECT:" SAFETY EVALUATION REGARDING STEAM GENERATOR TUBE 
INSPECTiON INTERVAL FOR INDIAN POINT STATION UNIT 2 (TAC 
NO. MA4526) 

By letter dated December 7, 1998, as supplemented 1: letter dated May 12, 1999, 
Consolidated Edison Company of New York, Inc. (the licensee), proposed to amend the 
technical specifications (TSs). for the Indian Point Station Unit 2 (IP-2). The proposed 
amendment would allow a one-time extension of the steam generator (SG) Inspection Interval In 
TS 4.13A.2.a. The amendment would also remove the requirement of receiving NRC 
concurrence on the. licensee's proposed SG examination program in TS 4.13C.1.  

The Materials and Chemical Engineering Branch has reviewed the licensee's proposed 
amendment request and supporting documentation. The staff finds the proposed amendment to be acceptable, because the modification will not impact the IP-2 SGs' ability to safely operate 
for the entire fuel cycle and receiving formal NRC concurrence on the licensee's proposed SG 
examination program is not necessary.  

Our safety evaluation is attached. This completes our review for TAC number MA4526.  

Docket No.: 50-247 

Attachment: As stated 

CONTACT: Andrea T. Keim, EMCB/DE 
415-1671
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 
STEAM GENERATOR TUBE INSPECTION INTERVAL 

INDIAN P INT STATION UNIT 2 
CONSOLIDATED- EDISON COMPANY OF NEW YORK. INC.  

DOCKET NUMBER 50-247 

1.0 INTRODUCTION 

By letter dated December 7, 1998, as supplemented by letter dated May 12,1999, Consolidated 
Edilson Company of New York, Inc. (the licensee), submitted a request to modify the technical 
specifications (TSs) for indianPoInt Station unit 2 (iP-2). The proposed amendment would 

0alow a onetime extension of the steam generator. (SG) Inspection* nterval In TS 4.13A.2.a.  The amendment InvolVes adding a statement all owing the SG inspection Interval to coincide 
withkthe" year 2000 refuellngdutage (the units 14th refueling outage) and no later than June 3, 

- 200O. The amendment would also remove the requirement of receiving NRC concurrence on 
the licensee's proposed SG examination program In TS 4.130.1.  

IP-2 Is a Westinghouse four-loop pressurized water reactor with Model 44 SGs. Each SG 
contains 3260 mill-annealed (MA), Inconel 600 tubes.  

2.0 BACKGROUND 

The applicable surveillance requirement for IP-2 at this time Is TS 4.13A.2.a. This requirement 
specifies that the SG inspections are to occur at Intervals not exceeding 24 calendar months.  
The licensee's last surveillance was performed during the 13th refueling outage and was 
completed on Juhe 13, 1997.. The licensee did not perform an Inspection during the 
unscheduled maintenance outagecommencing on Odcber 25, 1997. because a minimum 
Interval of 12 months (as stated in Surveillance 4.1 3A.2.a) is required before taking credit for a 

.subsequent inservice Inspection. IP-2 was shut down for an unscheduled maintenance outage 
from October 1997 until August 1998.  

3.0 EVALUATION 

The objective of the staff's evaluation is to determine the Impact of the proposed extended 
inspection interval on the structural and leakage integrity of the tubes, considering the extended 
perod that the plant was shutdown. The staff has focused It's evaluation on the licensee's 
evaluations of 1) SQ. tube integrity for the previous and current operating cycles, 2) SG lay-up in 
accordance with n.dustry guidelines and the present cycle (cycle 14) chemistry control, and 3) 
leakage monitoring and leakage guidelines.  

3.1 June 1997 SG Inspection 

The licensee performed an extensive eddy current inspection In June 1997 (end of cycle 13).  
The Inspection Included 100 percent examination using a bobbin probe on all inservice tubes. If 
the tight-radius U-bends In rows two and three precluded passage of the Cecco-5/bobbin probe,

ATTACHMENT
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a rotating pancake coil (RPC) was utilized. Row one tubes were previously preventively 
plugged., Any locations wth distorted bobbin coil signals were resolved by the Cecco-5 coils.  
An RPC probe was utilized for furitheri characterization of indications as necessary.  

Tubes with Indications evaluated at 40 percent of the wall thickness or larger, linear indications 
(0axia or cPrcumferential), Ceo 5ndcations at tube support plate Intersections, and tube roll 
t:,ransition cracks that were not rerolled, or lndirations that did nd6t meet the F* distance were plugged. TWenty tubes were piugged due to passage restrictions of the 610 mil diameter 
bobbin probe. Sevente6n tubes wret administratively plugged due to passage restrictions of 
the Zeteic +point dent Inspection probei(gim6pled-.+polnt probe). These tubes were examined 
by the Cecdo-5/bobb(n probebut did notallow aic6esS of the +point probe. Eighteen tubes were 
preventiVely plugged based upon an.P-2 study of tube support plate deformation.  

Prior to tube plugging, the licensee performed In-situ pressure testing on selected tubes 
.eXceedingEPRI/Westinghouse sCreening criteria. Four tubes in the tubesheet vrevice area 
were found to have exceeded the screening criteria and were subsequently in-situ tested. Two 
adadditional tubes were in-situ tested even though they were below the screening criteria. Those 
-twotubes were selected because one was typlicai of tube roll transition cracking, and the other 
was an axial indication above the top ofthe tUbesieet. e No leaikage was detected from the six * tubes that were in-situ tested. Test pressures of .1710 psI, 2500 psi, 2840 psi, and 5075 psi 
were used to simulate indications under nornmal operating diffeiential pressure, Intermediate 
pressure, steam Olne break pressure, and threetimes no-rmal operating pressure, respectively.  

. Each pressure Was met andi held for twominutes. The In-situ pressure tests showed that the 
SG tubes have maintained adequate structural'integrity In accordance with Regulatory Guide 
(RG) 1.121. The in-situ pressure tests demonstrated that ROG 1 121 margins were met over the 
past operating cycle (cycle 13). On :the basis of the licensee's assessment, the staff finds that 
the structural and leakage integrity of tubes durfing cycle 13 was acceptable.  

The licensee assessed the SG tube integrity for the remainder of the present operating cycle 
(cycle 14) on the basis of the end-of cycle 13 Inspection and testing results. The severity of 
degradation at the end of cycle 14 Was prjected .considering BOC degradation status, 
degradation growth rates, and EOC all0wable'degradation. The severity of degradation at the 
EOC 14 was projected to determine If required strructural and leakage Integrity margins would 
.be maintained. The scope of the licenseeis evaluation Included the following forms of degradation: 1)*top of tubesheeti (TTS) pitting, 2)* Outer diameter stress corrosion cracking 
(ODSCC) in the TT"'S sludge pile region, 3). ODSCC in the tubesheet crevice, 4) primary water 
-stress corrosion cracking (PWscc) at the rl ftransition region, 5) PWSCC at dented TSP 
intersections, .6) ODSCC at dented TSP intersections, 7) PWSCC at row two U-bends, and 8) 
wear. The licensee's evaluatibh determined that the forms of degradation listed above did not 
present a challenge to the 34P structural marin criteria for the expected operating cycle length 
Of 21.4 effective lufu power, mnths (EFPM). Based On a review of this portion of the licensee's 
assessment the staff expects the iteam generator tubes wi continue to satisfy structural and 
* leaKage Integrity requirements under normal and accident conditions through the end of the 
currentoperating cycle (cycle 14). This .conclusion is based on: 1) the licensee's 
comprehensive eddy current examination andplugging practice at EOC 13, 2) the growth rates 
of the degradation mechanisms. ate eXpted to be similar to what was seen for cycle 13 
operation, and 3) the licensee's acceptable in-situ testing results on the limiting EOC 13 
indications.
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3.2 Chemistry Assessment for the SG During Shutdown and the Present Operating Cycle 

After the June 13,1997, inspection, IP-2 commenced operation. The Unit was subsequently 
shut down for an extended mnatnienahce oWage. During the outage the Unit remained in cold 
, shutdown condition for'.304 days prior to restart on. August 5, 1998. The licensee maintained 
the SG In wet lay-uip' conditions In accordance with.EPRI guidelnes by adding the appropriate 
48quant0is of amrmonlUm hydroxide and carbohydrazide. Thie anmionum hydroxide was added 
to control pH and the carbohydrido was added as an oxygen scavenger. For one hour each 
day, when condpitionspermitted, each of the steam generators were sparged with nitrogen for 
one hour. This was done to drive off any air that may have entered the Sa gas space.  

The licensee performed routine sampling and analysis of the lay-up solution. The licensee 
determined that the lay-up so1ution was maintained at acceptable alkaline and reducing 
conditions during the outage. However, the licensee did detect a slight depression of the pH 
which was attributed to dissolved carbon dioxide in the lay--up solution. The carbon dioxide vas 
due to the reaction of the carbohydrazide and' xygen. The samples taken during the outage 
Indicated that no detectable dissolved oxygen (less than 10 ppb) wasidentified in any of the 
SGs.  

The concentrations of other potentially corrosive impurities In the lay-up solution were routinely 
monitored dung the outage period. The concentrations of chloride, sulfate and sodium were 
each maintained well below the 1000 ppm mximum mat the EPRI guidelines recommend.  

The staff believes that the SG lay-up was maintained in accordance with Industry guidelines 
which were designed to minimize the potential for corrosion during wet lay-up conditions.  
Based on'the above, the staffconcludes that, during shutdown, the SG were maintained at 
reduced temperatures and with water chemistry conditions that should have prevented further 
degradation of the SG tubes.  

Chemistry Control During Operation of Cycle 14 
(August 1998 - April 1999) 

Each of the SG were drained and refilled with condensate quality water prior to exceeding 
200F during startup for resuming cycle 14. SG chemistry has been maintained In accordance 
With EPRI guidelines for the piesent o rating period (August 1998 - April 1999). SG impurities 
have been maintained Well beloW EPRI recommended action levels. No Intrusions of Impurities 
into the secondary plant have been observed, that would indicate a condenser tube leak 
(chloride' sulfate, or sodium). Iron and copper corrosion products during this operating period 
have been below the EPRI guideline recommended action levels for these corrosion products.  

The staff finds the licensee's water chemistry monitoring and procedures provide assurance 
that corrosion during the operation period of August 1998 --April 1999 has been minimized.  

3.3 Leakage Monitoring and Leakage Guidelines 

The licensee stated.that should unforeseen circumstances cause SG tube leakage, there are 
multiple methods available to monitor primary-to-secondary leakage through the SGs. They 
employ radiation monitors in the condenser air ejector, the SG blowdown line, and the main
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steamline (MSL). In addition, MSL N-16 monitors are installed, which significantly enhance 
monitoring of MSL activity. In addition, TS 3.1i.F2.a.(1) limits the primary-to-secondary leakage to 0.3 gallons Oer minute (gpm) for any one S6 . However1 the licensee maintains an 
adminsmtrative limit of 0.1gpm..Ths administrative rimit provides added assurance that, should 

na leak develop during the operatingcycle, lt0wouldbe quioy detected to allow immediate 
mitigating actions to be taken.  

The staff finds the licensee's leakage nionitoring program provides assurance that should a 
leak develop duringthe operating c6e'it would be quickly'detected allowing immediate 
mitigating actions to be taken before tube rupture occurs.  

4.0 MODIFICATION OF THE PLANT TS.  

The licensee proposes to add the following footnote to page 4.13-2: 

"Examinations scheduled for 1999 only, shall be conducted during the 2000 refueling 
outage which will commen'ce no rater than June 3, 2000. The scheduled examinations 
willbe completed prior'to return to service from the 2000 Refueling.Outage.  

The licensee proposes to modify TS 4.130.1. to state: 

The proposed steam generator examination program shall oe submitted for NRC staff 
review at least 60 days prior to each scheduled examination.  

The modification will require the licensee to submit for staff review their proposed SG 
examination program 60 days pdor to the scheduled examination. The licensee will no longer be required to get formal NRC apProval for their proposed SG examination program. The 60 
.days notice of the licensee's proposed SG examination program provides time for the NRC to 
review the examination program and determine if there are any concerns to be addressed.  

Modifications to TSs Sections 4.13A.2.e, 4.13A.4.2.a, and Bases Section 4.13 will be modified 
to be consistent with other licensees regarding NRC approval of the proposed SG examination 
program.  

The staff has reviewed the proposed modifications and finds them acceptable.  

5.0 SUMMARY 

Based on the above evaluation, the staff finds that conducting TS 4.13A.Za during a mid-cycle 
"surveillance in June 1999 to be unneceSsary. NRC staff concludes that the licensee's proposal 
to allow a one time extension to the SG tube inspection Interval Is acceptable and that there Is 
Sreasonable assurane that SG tubas will maintain structural and leakage integrity for the entire 
cycle 14 operation. The staff also finds that since the licensee Is required to submit their 
proposed SG examination program 60 days prior to the scheduled outage, receiving formal 
NRC concurrence is not necessary.
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.Re:.- Indian Point Unit No. 2 
fA Docket No. 50-247 

-Document Control Desk 
OtiNuclear Regulatory Comznlsulon 

MalStation P1.1"7 
Washington. DC 20555-0001 

SUBJWBT;-.. Proposed Amendment to Technical Specifications Regarding Steam 
Geinieraitor Tube inserce Inspection Frequency 

pursuant tolO CF.R 50.90. Consolidated Edison Company of New York. Inc. (Con 
Wd100n transmts beeiteh* o4, (1) WSigndoriglialand.two, (2) copies of 
"Application for Amnendmenit to Oprt0 gL-esl sworntonDcme7.98 

Thi aplictio popoes mennietsto the. india Point Unit No. 2 Technical 
Specificatinfht wol eimt a one-time only extension or the steamn generaor 
tube Inservice. inpection 1nte0 al fkorfel cycle 14; tand revises specific reporting 

requirem ntst efec an NRC reuet. Technical Speification Section 4.1 SA.2.a 
requires steam generator Mue. nspectins to '.. condutcted at not less than 12 
months'and no late thn wenty. four calnda onh after the previous 

npeton. -Technical Specification -Sect Ion .4.1 kCi- req uires the submittal and 
NRC concurrence of the propose seam generatodr exIamInation program. The 
pripposed amnendmeintto redimo' the requiremnwrt to receive Concurrence Is ta* result 
of an NRC request and is Administrative In nature.  

During the.19.97 refoelIng outage, swam, genertor tube inspection& were completed 
(i~e., steam generIator snawa losd on"n 3 97. Poliowing the completon 
Of those, Inspecti0110 th unit wa, hetdu bve 200 P on June 30.1997. Upon 
return to service from the reulng &ute &I . nI11wa subsequently sutdaiown on 
-October 250,1997 (or in unscheduled maintenanceotage. A cumulative duration 
Of304 days witth Allantaiicotd''shutd O xn-,hWow 2W F)had occurred before 

tepant. wa111-0redo AOugu Ost .98 rn h period of cold shutdown the 
steam g enerators were maintained In a wePt-1 4t-y''p cmdlton bysading appropriate 
quantite olarodmhdoie~dcbhds1e h ocnrtons of 

rm '' mpties, Including dislved% ogewrmAdptlnd wellbowidtr 
recmmndd MAXIMUMs while the steam nerr Wiene In a lay-up condition. A 1iec. outae toprfor eriodic:Jn cleeaigIcurntly scheduled 

frt NIvMbr19. The length of thi &outag .it estimated to te IS days.  

~A~SS~ f&S~~vr
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As a result of this maintenance outage, and the ,cheduled mid-cycle outage in 
*'. November• 19990, Condison has 'cschedul.4. e start of the 1999 refuelIng outase 

to June 3. 2000.  

In accordance with Technical Specification 4 L.R operation of Indian Point 2 
beyond J une 13,o1999 woud not, be permitted. nBdonerbrqesstath 
"steam gienerator inspection pera u calendar months. be extended to 
no later than June 3 2000. Thep Technical Speciflcation pages which 
support tis amendm nt to Technical Speciflcation Sections 4.13A.2.a, and 4.13 
C. i are provided aAtichment A (or your revlew. Attachment B to this 
application for amen.dment reflects the safety assessment supporting this change as 
well as thi conclusion that the pr change des not constitute a significant 
hazards consideraiion u defined by 10 CPu 50.92.  

No new regulatory commitments am being made by Con Edison In this 
correspondence.  

Should you or your staff have .ny questions regarding this matter, please contact 
Mr,'Charles W. Jackasn,• Manager, Nucl'ar Safety and Licensing.  

Veiy truly yours.  

Attachment 
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Co Mr. Hubert$. Miller 
Reglonal Adminlstrator-Region I 
US Nuclear Regulatory Corntznsslon 

.475 Allendule Road I 
KIng of Prussia, PA 19406 

,.Mr. JClegryR. Harold, Project Manar 'Proet Dk, -1m • " 

-Division of Reactor Projects Ii1 
US NuclderReglatory Commission 
Mal Stop 14B.2 
Washington, DC 20555 

Senior Resident Inspector 
US Nuclear ReSulatory Commission 
PO Box 38 
Buchanan, NY 10511 

Mr. Paul Eddy 
SState of New York Departrnent of Public Service 

3 Empire Plana 
Albany, NY 12223
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UNITED STATES 6F AMERICA 
NUCLýEAR REGULATORY COMMISSION 

In the matter of) 

CONSOLIDATED EDISON COMPANY ) Docket No. 50-247 
OF NEW YORK, INC.) 
(Indian Point Station, 
Unit No. 2)) 

APPU1CATION FOR AMENDMENT 

pursuant to section 50.90 of thw Regulations of the Nuclear Regulatory Commission (NRC").  
Consolidated Edison Com~pany of New York,`Inc. (tcon Edison"), as holder of Facility 
Coperating license N .o" .DPR-26. hiereby applies -ftr aedment of the Technical Specifications 
contained In Appendix A, of that licein se. Specif 'calily. ýCon Edison requests that the change 
specified In Attachment A to this submittal beWPpMe. ThU propsed change would permit a 

onetim ony etenio ofthestem gnerto tue isericeInpection frequency for fuel cycle 
.14. Additionally the roposed administaimve chae would delete the requirement to receive 
NRC concurrence of the proposed ste-am generator examinations.  

The specific proposed change to the Indian Point Unit No..2 Technical Specifications is to 
Sections- 4.13A.2.a. and 4.13C.I U- se t for ,th In Attach ment A to this Application. A Safety 

Assment. of the proposed change' is set forh inAttachment B.to tin. Application. This 
assessment demonstrates that the proposed change does not represent'a significant hazards 
consideration as defined in 10 CFR 50.92(c).  

As required by 10CFR S0.91(b)(1). a copy of this application and our analysis concluding that 
the proposed change does no osiueasIgnificant'hazards "consideration has been provided to 
the appropriate New York State official designated to rcive such amendments.  

47 A. Alan Blind 
Vice President 

Subscribed and w~pm to 
before me this a day 
of December, 1998 

Notary Public 

KAREN L LAN~CASTER .  

hotery Public It.'. of Noew VtA 
*No 00-4643669 

Cuulfif . In astcoesw.Cousil 
bt jr: 4136M9s C$
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PROPOSED TECHNICAL SPECIF~ICATIONS 

I.

CONSOLIDATED EDISON COMPANY OF NEW YORK. INC.  
INIJIAN. POINT UNIT NO. 2 

DOCKET NO. 50.247 
DECEMBER 1998
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I. Cold-Lea Tube Examination Is an examination of the cold-leg side tube 
"length. This shall Include the tube length between the top support of the 
cold leg And the face of the cold-leg tube sheet.  

J. Distance Is the distance of the expanded portion of a tube which 
provides a sufficient length of undegraded tube expansion to resist 

pullout of the tube from the tubesheet. The FO distance Is equal to 1.25 
Inches and Is measured down from the bottom of the roll transition.  

k. E Tube Is a tube: 

a) With degadatilon equal to or greater than 40% below the P 
distance, and b) which has no Indication of degradation within the 
P distance, and Q) that remains In service.  

1. Sleang refers to tube repair achieved by laser welded sleeving, as 
described by Westinghouse Report WCAP-13583 and 13088. $leeving is 
used to maintain a tube In service or ritum a previously plugged tube to 
service.  

2. Extent and FreauenCe of Examination 

a. Steam generator examinations shall a conducted not less than 12 
months nor later than twenty four calenidar months after the previous 
examination.* 

b. Scheduled examinations shall Include each of the four steam generators 
In service.  

Examinations scheduled for 1999 only, shall be conducted during the 2000 Refueling 
Outage which will commence no later than June 3, 2000. The scheduled examinations 
will be completed prior to return to service from the 2000 Refueling Outage.  

'I

Amendment No.

fee
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g. EluggingJimit Is the degradation depth at or beyond which the tube must 
be plugged or repaired.  

h. Hot-Leg Tube Examnation Is an examination of the hot-leg side tube 
length. This shall Include the length from the point of entry at the hot-leg 

tube sheet around the U-bend to the top support of the cold leg.

I

4.'13-2 !
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Tubes shaH be considered acceptable for continued service if:

a. depth of degradation Is less than: 

* 40% of the tube wall thickness, or 
- 23% of the sleeve walf thickness -'

AND

b. the tube ll permit passage of a 0.5db0 diameter probe and the strin In 
the tube Wa (lifmessured) ls less than the tensile strain criterion as 
specified In the approed examination program, or the tube will permit 
pass.age of a 0.510" diameter probe In the absence of strain 

measurement.

0. the tube Is an P tube and meets a. and b. above the F' region.  

Tubes or sleeves that are not considered acceptable for continued service shahl 
be plugged or repailred.

>RTS AND REVIEW OF RESULT• t'

The proposed steam generator examination program shall be submitted for NRC 
staff review at least 60 days prior to each scheduled examination.

2. The results of each steam generator examination shall be submitted to NRC 
within 45 days after the completion of the examination. A significant Increase In 
the rate of denting or significant change In steam generator condition shall be 
reportable Immediately.  

3. An evaluation which addresses the long term integrity of small radius U-bends 
beyond row I shalt be submitted within 80 days of any finding of significant 
hour-glasslng (closure) of the upper support plate flow slots.  

4. Restart after the scheduled steam generator examination need not be subject to 
NRC approval.  

4.2

Amendment No.
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SAFETY ASSESME"NT 

"1BACKGROUND '.  

During the 1997 refueling outag6, Inspections of the Indian PMint Unit No. 2 steam generators 
were completed (i.e., steam genirator manway olosed) on Jun0 13.1 997. The original 
.exa-mnation proSgam submitted to the N.RC was expanded toinclude full length examination of 
all steam generator tubes. Following the completion ofthoselnspections. the unit was heated-up 
above 200Pon une 3o, upon retu t rvic a-e e 1997refueling outage, the unit 

"w as'subsequently shutdown on October 25, 3997 for an unscheduled maintenance outage.  
During this extended maintenance outagethe tem generators were maintained In a cold 
shutdown condition, mininmzing the effects tfcorroston and deterioration. On August 5, 1998.  
Indian Point Unit No..2 was heated above 200 F and returned to service. A duration of 304 days 
In Cold shutdown (i.e., bel•w 200 F) had accumulated before the plant was re-started on August 
S. 1998. A mid-cycle outagi to perior i.nstrument calibratiohs Is currently scheduled for 
"November 1999. The duration of this outage Is estimated to be 15 days.  

REQUESTED CHANGE AND PURPOSE 

The proposed change would perAlt a one-time only cxtensloniof the steam generator tube 
inservice inspection Interval for fuel cycle 14. The extenslodivould permit steam generator tube 
InspectiOns to be conducted during the next refueling outage hHch would commence no later 
than June 3. 2000.  

Technical Specification Section 4.13C.1 requires the submittal and NRC concurrence of the 
proposed steam generator cxam'nation program. The proposed amendment to remove the 
requirement to receive concurrence Is the result of an NRC request and is administrative in 
stature.  

JUSTIFICATION FOR REQUESTED CHANGES 

"BASES 

In accordance with Indian Point Unit No.2 Technical Specification Section 4.13A.2.a, and the 
completion date of the last st generator Inspections on June 13, 1997. the next Inspection 
:Wouldnormally be required.by June 13, 1999. If this requireuent is maintained, an additional 
" mid-cycle outage will be required, which will Incur unnecess personnel radiation exposures 
"and Increased challenges to engieered safety features.  

The Indian Point Unit No. 2 steam generator inservice Inspec.!on program Is based upon the 
-guidance contained within Regulatory Guide 1.83. "Inservice Inspection of Pressurized Water 
"Reactor Steam Generator Tubes,"• Revision 1, dated July 1975. "The purpose of this surveillance 
Is to provide reasonable assurance of equipment Integrity necessary to operate without 
experiencing tube rupture or tube leakage In excess of specified limits. This is accomplished by 
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*.. Identifying and removing from service defective steam generatr tubes.  

Details of the Indian Point Unit N9. 2 steam generator tube insvice inspection program 
* proposed for the thirteenth refueling outage were submitted'to te NRC in Con Edison letter 

dated February 7 1997..The original scope was subsequently expanded during the outage, to 

Include full length examination of all steam generator tubes. This change was primarily due to 
"the Indications discovered atthe hot leg and cold leg upper support plate locations. A 
"comprehensive Inspection Was performed. Based -i the results of the Inspections, assessments, 

* and assoclated tube repai*s, the'stear generators were determined to be acceptable for continued 
S service at full power. The results .of the 1997 refueling outage steam generator Inspections were 
"submitted to the NRC via Con Edison letter dated July 29.19971 

Following completion of the steam generator Inspections on Jue 13, 1997. and commencement 
.. - of power operation, Indian Point Unit No,.2 was .subsequently shutdown for an extended 

"maintenance outage. Duringthis;Outag te ''unit remained in.c6dd shutdown condition for 304 
days prior to restart on August So* 19g. 'An additional S days atdoid shutdown is anticipated as a 
result of the planned mid-ycle utge to perform periodic icfue ng cycle tests. Basd upon 
similar criteria previously accepted and documented in NRC leer to Con Edison dated April 9.  
"1997, the resulting 309 days at cola shutdown would theoretic4iy permit extending the current 
Inspection interval to April 16,2000. The basis for acceptance 8f this increase in the technical 
specification limit is the "nbn-operatIngS. team generator time between the last inspection and 
thie upcoming inspection. An additional48days ds requested in order to support commencement 
of the refueling outage scheduled for June 3.2000.. Extending the steam generator "operating" 
duration by 48 days woutd not signifiantly Increase wear which might lead to tube failure. A 
review of past steam generator eddy curmnt-data indicates no appreciable growth trend. The 
wear Indications identified In the 1993 and 1995 examinations were reviewed against the 1997 
results. For the 21 Indications Identified In 1993 and 1995, seven (7) indications showed no 
change, four (4) disappeared, four (4) decreased in depth, and s&, (6) increased in depth. The 
nominal increase or decrease of the indications, excluding disappeared indications, was 3-4%, 
which Is within the accuracy of theeddy current measurements. Thus, wear growth was not 
appreciable. Degradation of the steam generator tubes due to stless corrosion and pitting is a 
chemical process which is dependent upon temperature. Cooroin rate generally decreases by a 

* factor of two for each 18 F temperature reduction. Since the steam generators were maintained 
in cold shutdown temperature conditions, the environment for €rroslon was reduced to an 
Inconsequential level. No appreciable steam generator tube we4" or degradation is expected as a 
result of this'extenslon. As a result, Con Edison has a high levetof confidence that corrosion 
growth and new corrosion intiatfon during the cold shutdown were essentially non-existent, and 
the steam generators are prepared to operate for a full fuel cycle without incident. In support of 
this conclusion, we provide the following: 

TUBE INSPECTION -The results of the steam generator tube eddy current examinations 
conducted during the 1997 refueling outage were submitted to the NRC via Con Edison 
letter dated July 29,1997. A combination Cecco-5/bobb n probe was utilized for the 
majority of the eddy current testing. The Cecco-5/bobbin probe was qualified to the EPRI 
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PWR Steam Generator Examination Guidelines. As part of te Ceco-5 (Cecco) 
qua~rlicatton program, a C-Scan br topographical presentationhraphics package was 
developed and incorporated into the Cccco-5 data analysis guidelines. This data 
presentation graphics is an enhancement to the eddy current di4ta analysis. The original 
examination program was expanded to iacl ude full length ex.iination of all steam 
generator tubes. This scope expansflon was made because of 16e Cecco Indications found 
"at the hot Ieg and cold leg upper support plate locations. Addilionally, all sludge pile pit 
Indications were characterized by 4 +point pr0o to'dettrmine If crack-like indications 
could be assoclated with the pits. Sludgepile pitting and AVB Wear were dispositioned 

..by the bobbin analysis In the absencen fa +Point linear indication. All other indications 
were dispostioned based on the ex naio'ns with the Cecco probe. Tubes with 
indications evaluated at 40 percent or greate of the wall thickness, linear Indications 
(axial or citumferential), Ccc-€O5 indications at tube support plate Intersections (both 
characterized by .Point and not confirmed by the +Point probe), and tube roll transition 
cracks that were not rerolled, or did not meet F*. were plugge& 

REDUCED TEMPERATURE,- Intergranular attack/stress coi'osion cracking (1GA/SCC) 
growth is well understood to be accelerated by incteasing te4erature. Reducing 
temperatur Isa proven method to Slow both Initiation and gr•Wth. The effect of reduced 
temperature can be estimated using the Arrhenlus equation an' assuming an avrge 

value of activation energyof 57 kcallm0oe. This results in decrease by a factor of two in 
corrosion rate for each 18 F temnerature reduction. Since the itearn generators were 
maintained at cold shutdown cbnditions (below 200 F), Instead of the normal operational 
hot leg temperature of 590 F, the corrosion rate during the cold shutdown period can be 
considered to have been essentially halted.  

* WATER CHEMISTRY -The Industry guide to water chemistry control is the EPRI 
Primary and Secondary Chemistry Guidelines. In October of 1997 the steam generators 
were placed in wet lay-up by adding the appropriate quantities of ammonium hydroxide 
and carbohydrazide. Carbohydrazide was added. as an oxygen scavenger in place of 
hydrazIne. The Industry has recently recognized that carbohydrazide is a much more 
effective oxygen scavenger than is hydrazine at the cold temperatures of wet lay-up. In 
addition, carbohydrazide does not pose the Industrial hygiene foncems that hydrazine does. During the outage when conditions permitted each of th' steam generators were 
sparred with nitrogen for one hour each day to drive off any air that may have entered the 

steam generator gas space. With the exceptlon ol the time pepod during which 
maintenance activities associated with the blowdown isolatiort and main steam safety valves did not ipermit nitrogen sparglng (16% of the; total number of outage days), the 

steam generators were required to be sparging. Routine sampling and analysis of the lay
up solution Indicated that the layup solution was maintained at an acceptable pH during the outage.i A byprouct of the carbohydrazide and oxygen reaction is the formation of 

carbon dioxide. A slight depression of the pH of the lay-up solution was measured as a 
result of the dlssolved carbon dioxide In the lay-up solution. The concentrations of 
impurities, including dissolved oxygen, were maintained well below Industry 
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recommended maximu.m ibhle the steam generators were in a lay-up condition. This 
,. cargful control of Impurities provides a measure of added confidence that there was no 

signiflcant change in the condition of the steam generator tubes during the cold shutdown 
period.  

Indian Point Unit No. 2 employs radiation monitors In the iondenser air ejector, in the steam 
generator blow down llne, and In the main steam line. Madl Steam line N-16 monitors have also 
been Installed to enhace. montoring oftmain steam line activity. Furthermore, Technical 
Speciflcation 3.M.2.a.(it) itmits pra to e .onda$y leakcge to 0.3 gpm in any steam generator 
which does not contain.tube sleeves; however, Con Edisonimaintains an administrative limit of 
0.1 gpm.v This provIds aSurance that shIld aeak devek6pduring the operating cycle,It would 
be quickly detected to •iloW Immediate miligattng actions to be taken. There are currently no 
tube sleeves Installed in the fndian 'Point Unit No. 2 steam generators.  

Activities associatedwith asteam generator inspectin for Indian Point Unit No.2 typically incur 
a radiation eXposref approximately 40 person-rem per inspection. Performing a mid-cycle 
:steam generator Inslectoln solely to confoIrm to the letter of the technical specification, without 
any corresponding safety benefit, Is Inconsistent with the principles of As Low As Reasonably 
Achievable (ALARA).  

Finally, the Indian Point Unlt No. 2 steam generator inservice inspection program is based upon 
the guidance contained lwithin Regulatory Guide 1813. "InsCryice Inspection of Pressurized Water 

"Reactor Steam Generator Tubes,"Revjsi0n 1, dated July I!75. The regulatory guide requires 
that subs1equent Inservice'lnsp•ctlonsbe no more than of 24,calendar months after the previous inspcetHon. Uowever, EPRI eport TR- 107569.-V 1RS, "PWR Steam Generator Examination 

Guidelines: Revision 5" dated September 1997, specifies that subsequent inservice Inspections 
be performed at.the end'of each fuel cycle or 24 EFPM, wtifchever is less. The cycle 14 core 
design life Is 643 EFPD or approximately 21.4 EFPM.  

CONCLUSION 

In conclusion, the extensive Inspection completed In June 1997 and the benefits of the extended 
cold shutdown condition of the steam gnerators work together to ensure that the Indian Point 
Unit No. 2 steam generators are In a condition that can be reasonably expected to safely and 
reliably support full power operation for the entire fuel cycle. However. should an unforseen 
circumstance cause leakage Which exceeds guidelines, a nuinber of systems are available for 
timely detection and mitigatiodi. Additionally the proposdi administrative change to delete the 
Srequirement.to ceilve NRC concufrence of the proposed steam generator examinations will have 
no bearing On the actual resu"lts of ft steam generator examinations. Thus. there is no adverse 
consequence to public health and safety that might result frbm granting this request for technical 
specification amendment.  
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BASIS MOR NO SIGNISCANT HAZIARDS CONSMIERA1IION DI!T1RMINATION 
,. € i 

The proposed changes do not involve a significant hazards conslderation since: 

1. The proposed change does not involve a significant ingrease in the probability or 
consequences of an accident previously evaluated. ' 

The proposed change does not Involve any physical modifications to the plant or 
modification In the methods of Plant operation which could increase the probability or 
consequencesofprevIously evaluated accidents. The proposed change permits an 
extension of the current steam generator tube inservice inspection cycle. This extension 
"would allow the steam generator tube examinations to . conducted during the 2000 
refueiIng outage which ;wil commeinceno later than June 3. 2000. The basis for 
"acceptance of this Increase in*the technicalOspecification limit is the "non-operating" 
steam genemitor time tweifen'the last examination and the upcoming examination.  
Extending he steam geneator opeatng" duration by-48 days would not significantly 
Increase wear.,hich might lead to tube faliure. No appreciable steam generator tube 
wear or degradation is expected as a result of this extetision. This change will not affect 
the scope, methodology, acceptance limits and corrective measures of the existing steam 
generator tube examination proam. .The proba&biity*nd consequences of failure of the 
steam generators due to leaking or degraded tubes Is n&t Increased by the proposed 
change. Additionally the proosed administrative change to delete the requirement to 
receive NRC concurrence of the proposed'steam generator examinations will have no 
.bearing on the -actual resul.ts of the steam generator examinations. Therefore, the 
probability and the consequence of a design basis accident are not being increased by the 
proposed change.  

2. The proposed change does not create the possibility ofIt new or different kind of accident 
from any accident previously evaluated.  

Plant systems and components will not be operated in a different manner as a result of the 
proposed Technical Speciflication change. The proposed change permits the upcoming 
"steam generator tube.examination to be conducted during the 2000 refueling outage that 
will commence' no laterthanfJune 3,2000. There are n6 plant modifications or changes 
In methods of operation. This-exten'lon Is based uponihe "non.operating" steam 
generator time between the last examination and the ucomitng examination. Extending 
the steam generator "operating" duration by an additiona 148 days would not significantly 
Increase -wear which might lead to tube failure. The proposed extension will not increase 
the probability of occurrence of a tube rupture, fncrease the probability or cohsequences 
Sof an accident., or reat any neiac ident precursor. Additionally the proposed 

administrative. change to delete therequirement to receive NRC concurrence of the 
proposed steam generator exinad ons will have no bearing on the actual results of the 
steam generator examinations. Therefore, the possibility for an accident of a different 
type than was previously evaluated In the safety analysis report Is not created by the 
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proposed change to the Technical Specification.  

3. The proposed change does not involve a significant reduction in ia margin of safety.  

The proposed change to Technical Specification section 4.13A.2 a will not reduce the 
margin ofsalety. This a"mendment involves a extension of the current steam generator 

tueinservice inpection cycle.. The basis for acceptance of this increase In the technical 
specifcto Olimit is tw.he n M&pe 6ng steam enetor tim between fth last 
examination and the upcoming exanulnati.o. Extending the steah generator "operating" 
durdaion by an additional 48.dys 6 ud not Significantly increa| wear which might lead 
to tubefailre. No appreciable steam generator.tu e wea or degradation Is expected as a 
retsult of this'extenson. AdditInay fthepo e administrtve change to delete the 
requiremfent to receive NRC concurrenceof the proposed steam generator examinations 
willhave notbearing on the atua mut of the stam gnator examinations.  
• Thefore the accident anasisa11 tons for design basis accidents awe unaffected and 
"the margin of safetyqs not e bythe proposed Technical Specification change.  

.Based on the prceding analysist It. .concluded that operation of Indian Point Unit No. 2 
in accordance with the proposed amendment does not increase the probability of an 
acgcident pev~iou~sly evaluated, does notcreat~e tepossibility of a new or different kind of 
"accident from acy cident previously evalaeno r ce any pargin of plant safety.  
Therefore, theice nse amendment does inot involve a Significant Hazards Consideration 
as defined in 10 CFR 50.92.  

The proposed change has becn reviewed by both the Station Nuclear Safety Committee 
(SNSC) and the Nuclear Facilities Safety Committee (NFSC). Both Committees concur 
with the proposed change.  

j:
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. .....-•T.i 14)M?34a " May 12, 1999 
Pag.eo. OMI 4074000 
Fe w1) 144 n-718 Re: Indian Point Unit No. 2 

"Docket No. 50-247 

Document Control Desk 
: :US Nuclear Regulatory Commission 

m . ailStaton P1-137 
Washiton, DC 20555$0001 

Subject: .Response to Request for Additional Info:rmadon - Proposed Amendment 
to Technical Specifications Regarding Steam'Generator Tube Inservice 
"Inspec'don Frequency 

Reference:. 1) Con EdisonLattatoUSNRCdO:U December?, 1993 entitled 
" "Pposed Amendment to TOh- -d Speclfications Regarding 
"SteamGenerator Tube InservL nspecton Frequency" 

2) USNRC Letter to Con Edison datd May 5,1999 entitled 
"Request For Additional Information - Regarding Indian Point 
Nucler Generating Unit 2 Steam Generator Inspection Interval 
One-Time Extension (TAC No. MA4S26)" 

3By letter dated December 7, 998, Consolidated Edison Company of New York, 
Inc. (Con Edison) submfittd a proposed amendm. t to the Indian Point Unit No. 2 
.. (IP,2) Technical Speclficationi that would permit a one.time extension of the steam 
gSenerator tube Inservice nspection Interval for fuel cycle 14. This amendment 
would bea one-dme change to the 24 calendar moith steam generator Inspection 
period for IP-2 

On May 4s 1 9, Con Edison and NRC personnel dJscuse areas where additional 
information was needed i order to ahiit thestaf Intsreview of the proposed 
amendment request. As x result of the discussloni listotrequested additional 
Infornadon wzarnsmitted to Con Fdison via Referecm 2. Pursuant to 10 CFR 
"50.54(40s lor ad at"tchmensompovIde theeponofCon Edison to NRC's 
re .ust for addiltionalInformation dated.May., 1999. Attachment I to this letter 
containsthe rquAt Informtio Attachment 2 provides additional proposed 
.....Pa for Technial Specifcadton Setons 114.1A.2.e, 4.13A.4.2.a, and 4.13 Basis 
"that support his amendment,. Con Edison hasealuatethis additional Information 
a.nd dtrmined that it does not invalidate the oriinld nosignificant hazards 
dtermination provided in our etterdated cember 7, 1998 
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Toe stcam genemtor tube Inspections that his amendment w 
1099 TMihcfore It is rquested that this proposed amendmei 

No nrw regulatory Commitments ae beins made by Con Edi 

Should You have any quesdons rvegarding this matter, pleae

ould extend become due on June 13, 
t (receive an expedited review.  

isbn In this correspondence.  

contact Mr. John McCann,

Very truly U

Subscribed and usprm to 
before me Mhs/j.ay 

Notmr Public WfREN L tI-AWAPIRM 
ft"e PuhHO'. r~ t'v~ 
Oumimold 1fl •,. ,,,. ,ge1r County 
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C: Mr. Hubert J. Miller 
Regional Admini• tftor- $1go I 
US Nuclear Regulatory Commission 
475 Allendale Road 
King 60truuis, PA 19406 

Mr. Jefrenrvy F. Harold, Project Manager 
Project Directorate 311 
Division of Reactor Pmjects 1/l 
US Nuclear Regulatory Comndulon 
Mall Stop 14B-2 
Wuhington, DC 20555 

Senior Residen Inspe r 
US Nuclear Regulatwy Commission 
PO Box 38 
Buchanan, NY 10511 

Mayor, Village of Buchanan 
"236 Tate Avenue 
"Buchanan, NY 10511 

Mr. Jack Spath 
New York State Energy Reah and Development Autdhorty 
Corporate Plaza West 
286 WashIngton Ave Extenslon 
"Albany• NY 122234399 
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RESPONSE TORQET FOR ADDITIONAL INFORMATION 
REVIEW OF TECHNICAL SPECIFICATIONS AMgNIDM9NT REOARDINO 

AONE-TIME. SO INSPECTION INTERVAL EXTENSION 

CONSOLIDATED EDISON COMPANY OF NEW YOMK INC.  
INDIAN POINT UNIT NO. 2 
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For ub dgr~aionmechanism, please povide a general descdption of the operational 
"Iii~niskmethdoloy usd ton'si thtSO tubelIntegrity VIIJ be maintained for the entire 

7ulccle (cycle 14) oh ecito sol nld an explanaio of the predictive 
methdology, haw' growth rates an N4bs wnierinty used to dietemin structura and accident 
leaage Integrity.  

RuRM 
The degradation mechanisms that were evaluated for the conditional monitoring assessment 
following Cycle, 13, leading to the operationa assessmeint for the upcoming Cycle 14 are 
summarized below.  
Pitting Above Top, of Tubeshe 

The majority of freespan indicati'ons detected at Indian Point.2 hive been due to Pitting attack on 
'di Ite Abe 00 In the sludge pile region. "The pit Indlcat ins obsee ait 130C 13 were judged to be * nrma to I.2 nd o ot repoeeteithr bur. or lekgepotential. TUbeswhich exhibited 
!nlumeia %dphbb inclsor P" bae 17n +lt ar Wad~rzton were reviewed to 
determine the relative seerity ofteIdcations. Whe;* possible, +Point voltages were 
compared with the bobbIn W an vol-g vaus9ic h bobbia technique It qualifled for 
depth estimaition under EPRI's Appendix' H criteria.  

The maximum indicated pitting depth. of 45% found In 19 *97 w~llfiot challenge the tube 

burstoritsaml lin breakleakage potendtia at OC*14, slnce the+ rotemaimum lengths and 
dpths were well' below the+ ln'-stu burst sIcreening t1hreshold parameter. While specific growth 

rate anayss of pit.indicatoios. at IP2 wrnopeomdfor HOC 13, hIstorical Information 
suigesUtsthatthe average gromwth charcteristics ofpits. ame less than 10% thrtoughuwall per cycle.  For pit indicaidons to represent a challng Io -tu rlor leakage Integrl ,teptdaee 
must approach 0.3 to 0.4 Inch". and depths must approach the 014 rane.+ Bobbin voltages of 
such WIdiaon would exceed 10 voilts. Te 60M doeep 0. 117 Inch diameter flat bottom hole of 
the ASME standard yield's aO votae. about4 volts. The non.&egrade tube material 

surroundingM th pi acst figificatly-Wrelorce h degrdatIonnd prevents, tearing of the 
* base metal. Based on historical daka typical .pit diame. tels are sx,?ected to be about 0.10 to 0.15 

inc The expected failure mode of& aostulated pit I- Jicatlon w" ld be rouptr of' the degradled 
S tube Matral In the pit reglon In an aiali mode. Tis Apnn Is Ixeled to be blunted by the 

nonedegradled tube m'aterial.-- suronidin tepit 

The 45% depth for R35 C19 S023 was the productio call recorded using.th bobbin coil hom 
the QctoIIIS/bobbin combination probe, with a reported voltage of 0.52 volts. The bobbin coil $ISMflo th cobinaionC@6~ft b~hprobe was used for' plt siring In 199. Historical 
review of the eddy current data reporWts shows that, the. 1995 depth of th pht Indication on R33 C19 S02) was 34% duhrougwall, 0.43 volts, using tecombination CcoSbbi rb n 
27% through-wall, 0.40 volta, us-Ing the standard bobbin. The bobbin coils on the combination
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Calcol$ibobln probe and the stanild bobbin ane theinme, and the 7% difference In through
wa<l depth Ni within Omitso' *pr.be r-epetabilitj and' rof the NDE uncertainty. This implies a 

* i ; :depth grwt owth It ih~ill, and0.11 volts vol(i4ggrow1thusing the combination C-cen.  
S/bobbin probe, and 18% througWall sin the combiation Cecco$5/bobbin probe from 1997 
and ksnd bobbin Prom 19S., The 41% dOpihcall-& l f 1 Rt C5Sc024 In 1997 waS recorded 
uilnl the bobbin coll from the ombinatlon *eco.5/bobbin.probe, With a reported voltage 6f 
1.12 volts. In 1997, the siandard bobbln dpth *was 22%, with a 1,00*Wt response. Hstoril 
re ie• w otthe eddy current +data rertsshows that the 199 Sbobbln depth of the pit Indication on 
00 1C15 S024 was 33% throughewll1, with.* Voltage of 0.66 volts using the standard bobbin probe. The combintion Cecc$i4/obbon probe was not u onIthis tube In 1995. This Implies 
.a grow�t of tor(.) 11t , an votggrowith of O.46 vots orf 034 vol, dependent upon the 
Sprobe The993 Mstandard bobbin depth of the pit Indiet ion on R3l Cl 5 was 32%, with a 
voltaie of 0.26 volts.  

SODSCC (Ouside flhinetmettr . Cormaton C~roklnu ove T of Tube•b•e (Studye Pile) 

OLSCC In the sludge pile was detoct4 for the first tinIe In theI 997.Inspection. Comparisons of 
1997e a 19 bobbin dt sueth nsg cntA zg5 e had occurred, since In I995 only one 

tueexhibited a Sitna -Similr to tos observed In. 1997. T7he 1997 Indication production eddy 
current dAta for the +Point probe was 07 VOl with a %maxm adep and 4inch 
length. ln "lu• pressure testing at amailmum Oeun bfr$075 psi (equiviaent to approx. 46.13 
psit operting tem ir) did notresult in burstor i 8k. Other o0 sludig pile Indications 
were detected but did not meet more tiha one ol the screenngpareters, Recent +Point depth 
swiing evaluations performed b'y Westingouse r axial ODSCC Indicate that flaw average depth 
standard deviation mea+urement error is Sbout'10%throitughwall. A 20% measurement 
uncertainty allowance IiWprvlded in lnsitu screnin parameters.  

Based on +Point depth proilie analysis, the maximum voltage was reported as 0.58 volta. the 
maximum depth wAs seported u 69%, average depth as!!48% and length as 0.55 Inch. The 

* • calculated burstpr r based on the depth profile ln6 .and lower tolerance limit (LTL) 
matedal property vatues Was 6126 p.l at opetin conditions. Thererore, a 1536 psi margin 
agaidnst the 30P structural capability requirement 0of4590 PsI for Indian Point 2 was provided for 
this flaw at SO9C 12. Th1 Indication on this tepresent4,the miting sludio pile ODSCC 
I"ndcation. It should be noted thllt ' average depth Moim profiling did not exceed the screening 
criteria for In.situ testing.  

This Indication was not +Point Inspected In 1995, but '. Inspeted usng CeccoS, In 1997, It 
represented the limIting indictidon, Avelle depth detetoný t holds for axial ODSCC are In 
-the range of 20% to 30% throughSwall Probabillity of Detecltion(POD) about 0.2 to 0.51 for both 
the Cectco. and +Point, thi r, aumin mt +Polnftdp fle to be accurate, the growth 
In average dep..h 61or Cycle 13 Is bounded by about, t8% to 28% for sLudge pile ODSCC 
Indications. Since all dete ildiations wererepired, tmd est growth would lead to 
ac.eptabl sEOC structural integidty even If40% to 0%aMverago depth Indications were not 
detected.  

kl



a.

The tour ODSCC crevice Indications Insitu tested at EO. 13 ranged tnmaximum voltage from 1." +t.!to 3.64olts (by +Poi: lNo .l~ea was de itected MO 2900 psl. Axial ODSCC Indications 
witmlhil~n. the crevtce, are retrnd o bus b te presencotthe tubesh.et, and thereImr 
repleent only a leae. ptentldd. As the moitlimit'nll .indications at HOC 13 were succesfully 
tested without leaame, It Is Mimiy ulkely ks that leakae Aud occur at HOC 14.  

Since no+changes areanticipated In the operating temperamfu. fbr Cycle 14, and the anticipated 'cycle length Ialiprximately 7% longer compared t6 Cycfe 33,& mor extensive cmrce 
degrdatl tion condition Is Mt andcipated. During the coldshuo period, the cold shutdown 
metal temperMMeMs would not contribute to degirdation of dt tublft

Roll TrMunftlon PWR"CC (P•qm= v Water fle., Cormloon Cmr•ilna)

An appMximtely % Inch long tube Indication located In the orignal hard roll renion was In-situ Id" T ..he indication was leak tested to hotw th Indicaons t'Y!pically Mrdi repalred did not represent a eAka8ge Potential atOC 13 co0ndtIons. The Indication ws chwactedzd with a 
c . ..oC~mbination bo .. probe. No leakage was d6et ..,& Theting was done with a 
maximum pressure of 2900 Psi (which Is equivalens to a x. 2636 pal at operating 
temperature).  

In addition, the l dst number ot Indications were deteci, In the original roll expanded regions.  
Thse Indications werelocated'belowthe iddtional F# rIili exlpanson repair. a such then, 
Indication's do not epsnta lekg potential under any kondition since the sound roll length 
above the Ind[caon p nti prim ay 1t sonday leakdg.  

V-.  

There were three circumferential Indications In this regionothe steam senemator. One orthe 
tubes In tu tested had both in axia ODSCC In the tubesheet crevice'as well a circumferential

;:.�..  

K 
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While ODSCC*In the sludge pile region Is it new mecha+Ism at Indian Point 2, the 22 Indications 
deitecte reoreseht 0.17% of the tota tube'"opulati on.' Thefreto, based upon the obsered sludge pile flaw eddy current c" Wistics it IPa2 d I nsltul eting results, tom more 
. Imtng flaws SA similar pl ats, It can .be cncluded that if c son mechanism would not " repreent either a burn or steam llnebrek leakage potenl O 4 

J alstgOC 14.  ODSCT• In Tubnsheet Cfevicl 

During the W199nspection, there were several ODSCC .behee crevice Indlcationi. The 
conditIo n mo nior inasessment methdlg sd ociddthttetbshe rvc $.. Cc deWtetd at HOC..3woldno have contributed t prio secondary leakage during 
* postulated steaM line bak ev .L The Indicitlins w-erech-raterdu with the +Point probe.  
The IndicaihOn wit argest .pont hInIon o +on w•sn.t I ressure tested, as well as the three others that exceededthe screeningparameters,.. Th burstsrennwamtr were based on 1) c.. .+ vo,. ge critical -r thrsold,f+) maimum d a 3)d The characterized 
Indication legUh based o depth profillnl _ ranged from 5.02to , .7•0Incl. The four tested tubs showed no evidence of leakaje. TheI tubes were sata noumina cold p sure of 2900 
psil (which i's eqluivalent to apo.2636 ps toeaig eprtr)

I
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* Indication. Th location of the testing mandl tested both Indications. The tube showed no ei denc+ .! e o0 lea The other c "r.mfeetla I ndicatlons . characterized by the +Polnt 
probe,*d sUbsequent ananalysis determi that the rmalplngsowid cross section was capable 
of .resistinS a tensile overload flure, The tube was later reolled and met the PO requirement for 
'continued sMvc"e.  

S P-WS(C at Dented Tutib S utto f Pl.ate InICtefldnn 

Plugging determinations at dented tube support plate inte dons use the most conservative 
inspection technique.availablo. Prior to thiestart ofthe 9I9 examination, HOC n), Con Edison 

~nae dciiontocosevaivey seth Ccco pob ~heproe~~r~od~PWSCCat' 
dened tube support plat In'.ucdn were pugged base l)rMariy on the Cecco-S response.  

Of-. te34U 3Cc dnte ubesup*p plat*Ostsible Indl,0m.'o . 'ig•d, 23 wer located at hot 
leg dened .tube support plats.. Ot 2 hot leg CO$CCO. I-, .- Aiou Inspected with +PoInt, 22 t reuced NDD (No DeNr.adaton itct) pone ,and the single cunlIrmed ID Indcaton 
"was reported with a lefgth of approximately 0.34 Inch, endrely contained by the tube support 
i. :.. .. plate. The globaldentingcondo a .2 tube suIr patenIons will act to preclude tub_ suiport plate motion during a oila seam linebrek e t Therefore, a the 
Indicatdonsare expected to rfa• n withln dh tube support plates,,these indications would not 
rere•e.se a potential. Postlatedlaxial PWSCC flaw xtendlnl out of the TSP would 
equi. resa throuighwal lenIth ouslde ofthe plate oabot 0. Inch For Indian Point 2, a 0.42 

"Inch long, 100% throu',wallovmet I muld be expect to provid itegrity 
: consistenit with th 30Pstructua reOquirment. 9PRI data .r roll trnsiton burst tests shows tha the 1.• nln.,C-. .rm ol ....d th.e.th I•• " owa Crack tip thtterestraining gefet of the roll, Interaction with the ubeIMSbe preetste oercac i 

ino opening, thereby *reintorcing" the faws, adproviding burat pFssrs W In excess of those 
cal te asni ng t wm a fmpmn flaw. Thi reMhorcingefilect produced burst 
pressures equivalent to'flaw lOng. ucedb about 0.11l5, A simlar effect Is expected at 
the edge of's dented TSP. The constra!inigeffect ofthedet wilt p t the crack tip adjAcent 
to the -ede of th TSP mon opeingandthee•fom will provideaidded structural Integrity. Lack 
.. or+Point probe sponsesnthe••se tbes may suy est. that eth degradation extent was below the 
detection threshold of th +Polnt probe Ebr this condition. It is expected'that the +PoLnt coil Is 
"able torllably detely ISinlfc ant PWsCC fla'sIn a dented tube support plate 
Intersecion. Lack ofa Int' . MY.0... gestthatthe ... . ....... nt.. . .o 101r POM , P49o ~ i C -om o-$+ probe .m y have bean 
Influnced by sIKom ot 9Sal mechanim, Muh au OD tube deposlts. As through wall lengths 
on t• o rof 0,.5 inch may ePresent atlower.b d fobr steam line break leakage ata non.  dJred tube s I .pti and -oudb!+ex•p eto liably detected by the 
"+Point, the lack of 'a+Point sty that then Intersections would not 
represent a leakagepotential 1. du8in aotlate steam lne 6rAk event as the denting condtion 

. would require even longe tuh wall lenghI to suppo eaim Oln" break leakage.  
"14 

The dentin phenomeo at IP-2 was a concern eterininto the 1OC 13 examination due to the 
oe"vance• of PWSCC it other p•ls with large numb'.ofdented tube support plate 
Intersections. Howe• vonly 34 tubes r plugged at dentd tube support plate latersections.  
All of the 34 tbewi plu based on th Ceccosuggestion of he proes of possible 
degradation. The 1997 inspection progiam strngly sugges that the detiing occurmnce at IP-2



I.

A total of eleven cold leg dented tube support plate Intersections were identified with the CeccoS, po u posilbie I indicans; altwere+Polnt Ins.j TV werefound to contain ODSCC 
.ndicaionsand o..ewas reported to" contain i volmetirl Indications based on the +Point 
rw.th th hotle itrsectons, thtue support plates, outd be expected to remain 
a4jacent to the Indication, r .preluding uitdurn'In posulated steam line break event.  
Onlyone , f thes denied Initesectlon restlicted passage o'th 0.640 inch diameter Cecco,, 
probe, due to airestrictilon at a lower elevtion upport phatR. None ofthe Indications at dented 
.tube spport plate (either ID po ODInitated) conf•med bfhe +Point extended out of the plate 
while the longest indication wasiported at 0.37 Inch.

PW5CC at Row 2 U-bend

For the fiat time, a Row 2 U.bennd pwsCC Indication was found. The dimension oflthe 
. Indicationby +Pointe.€ atertzatlon was below the In-slfU sciiening threshold for Row 2 Ubend flaws. All Roiw tubewere + prelvntilvely plugged prir to opeaon for aAnon.tuel related 

Issu. As this rep.sesthe 11fit dieicted U-ibnd Indicatln after 'aippromately 23 yem of opeation, any growth rates iaiociated with th indication would be considered minimal.  

Please discuss the results of your condition monitoring .maessment conducted during your most recent inpecton. Include, What degradaton mechanismsve evaluated using the 
westing ouse $ndnor EPRI screenin criteria? What mechanisms wer not evaluated using the 
screenini criteria? W t assurace Ii provided that th structural Integrity would~be maintained? 

B-

All ofthe above listed mechanisms wer evaluated to the Westinghouse screening parameters, 
with the exception orludie pile pitting (plnlng above top of tubesbeet). The pit Indications 
we•t not issesse against the Westinghouse screening. rliteia since screening criteria 
Specificallly forpits i notlinclod. I!As discussed abo", pit indications generally do not 
"represent structural or leakage integrity ilues, aend as suc h"I.iltu testing oflsuch Indications 
will not provide additional support1 tbe Integrity a ent Pit Indications during the 
outage w+e a ssm edfor In.siu testing based on a maxim .bobbln coil depth of 50% an 
voltaep of)I volts. No Indications met this cteria. DIscu .3Ions o e appoahes used fbr each 
Smechnism, Including sludge pie pilnngar provided asprt of the Question I response.  

5i.  

Jý.
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has not accentuated a PWSCC concermn, and may be attributed In pan to the relatively low Tomt 
value of thi Unit.

/
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Pleabs provide an assessment of the.water chemistry peuaurmance during the extended 
period of SO wet lay.up and dimns the current cycle of operation.  

Assessment of'Steam Cenertfor Wet Lav.tl. October" 997 thounh July t993 

Each steam generator was adequately treated with a layrup solution to minimize corrosion during 
the outage period.,An ippropriate redoclng and alkalie condition was maintained and 
a ggressive Imrdrides i mijntained at. Very low con'entrations.  

In October of 1997 the steam generators were placed ik wet lay-up by adding the appropriate 
quantities of aimmonlum hydroxide andiarbohydrazide.' Ca;bohydnrzde was added as an 
oxygen scavenger In place of hydazilne. During the outage when conditions permitted, each of 
the steam generators were sparged ýith nitrogen for one hour each day to drive ofl any air tdat 
may have entered the steam generator gas space..  

Routine sampling and analysls of the lay-up solution Indicated that the lay-up solution was 
maintained at an acceptable p1l'during the outage. A byproduct of the cafbohydrazide and 
oxygen reaction is the formatdonotiarbon dioxide. A slight devreilon of the pH1 of the lay-up 
solution wa Ameasured as a result of the dissolved carbon dioxide In the lay-up solution.  

Oxygen was well excluded from the lay.up solution fothe entire outage period. All samples 
taken during the outage indliated nodetectable dissolved oxygeni(less than 10 ppb) In each 
steam generator. This demonstrates the effectlve oxygen scavenging capabilities of 
carbohydrazide, which ensured tduing conditions w present throughout the outage period.  

The concentrations orpotentially corroslve Impurities Ii the lay.up solution wer routinely 
nmontored during the outaie period. The concentrans of' chloride' sulfate and sodium were 

each maintained well below the 1000 ppm maximum that the EPRI guidelines recommend.  
Maximum concnttins ofchloride, sulfte and sodium wer 126 ppb, 287 ppb and 490 ppb.  
respectively. In addition, eich ofthe item generators were drined and refilled with condensate 
quality water prior to exceeding 2007 during the unit starup.  

Assessment of'Operatno Steam Oenerntar C(hemlut August 1993 throwth Apri 9 

Steam generator chemistrywas maintained in accordance with EPRI guidelines for the entire . operaing period. The secondary stm TAfAm!alydnudne/flolc Acid chemoical 
treatment was well controlled In Sccordance wlththe ttion's secondary system chemistry pit 
Control Program.  

Staum seneratoe Impurities were well maintained below BPRI recommended action levels. Steam 
Beneretor blowdown chloride, sulikte and iodium concentrations averaged 0.9 ppb, 1.S ppb and 
0.5 ppb, respectively, while operating-during this period' Therewe.re no intrusions of impurities
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o. Unscheduled steam generator examlnstions shall be required In the 
event theae It's primary to secondary leak exceeding technical 
specifications, a seismic occurrence griater than an operating basis 
"earthquake, a !ios;ofcoiant accident f•quirIng actuation of engineered 
safeguards, or a major steamlne or feedwater line break.  

d. Unscheduled examinations may Include only the steam generator(s) 
affected by the leak or other occurrence.  

*. In case of an unscheduled steam generator examination, the profilometry 
tensile strain criterion shaft be the same.. contained In the program for 
the last scheduled steam generator Insoction.  

3. Basic Samp.e Selection and Examination 

a. At least 12% of the tubes In each steamgenerator to be examined shall 
be subjected to a hot-leg examination. 04 

b. At least 25% of the tubes Inspected In Specficatlion 4.13A3.a above 
shial be subjected to a old-leg examinatIon.  

o. At least 20% of a random sample of tubes containing slees shall be 
Sublected toian examination throughouthe slelved portion of the tube.  

d. Tubes selected for examination shall inldude, but not be limited to, tubes 
In areas of the tube bundle In which degradation has been reported.  
either at Indian Pobnt 2 In prior examinations, or at other utilities with 
similar steam generators.  

e. Examination for deformation (Vdents") shill be either by eddy cun or 
by profllometry.  

f. Examination for degradation other than deformation shah be by eddy 
Pcurrent techniques, using a 700-mll diameter probe. If the 700-mi 
diameter proe annot pass through the tube, a O10mil diameter probe 
shall be used. For examination of the U-bends and oold•legs of tubes In 
rows 2 through 5, a 540-mlt diameter probe my be used. provided it is 
Justified by profliometry measurement within the tensile strain criteflon.  

Amendment No, 4.1343



g, In addition to the minimum temple sin s determIned by Tabe 4.13-1.  
all * tubeM. shal be Inspected within the pertinent tubesheet region. The 
results of P tube Inspectlon iare not to be utllzd as a bsils for 
additlonalr Inspections per Table 4.13-1. .

4.

2. Degradation Caused by Dnftin 

a. Additional examinations, for degtad~ton caused by denting, shaR 
be perdfomed as descri in the mfst recent steam generator 
examination program.

Amendment No. 4.13-4

1�.

Addltlonal ExamInatlon CrtedI s 

Degradation Not Caused by Denting 

a. If 5% of more of ft tubes examlne In a steam gonerator exhibit 
degradationo•r If any of the tubes examined in a steam generator 
are dlefeti•,e additional examinations shall be required as 
specilled In Table 4.13-1 with the exception of degraded or 
defective tube sleeves.  

b. Tubes for addinal e xamination sh" be seetd fom to 
affected area of the tube array and he examination may be 
lt m.ed to that region of the tube whire degradation or detective 
tube(s) were detected.  

o. The second and third temple Inspgons In TaMl 4.13-1 may be 
limited to the partial tube Inpetii nly, concentraotn on tubes 
in the ares of the tube sh arrmy and on the poi of the tb 
where tubes with Imperkctions were ound.  

d. If as tube sleeve exhilbi degradation of greater than 23% or is 
othrwis def",e an additional 20% (minimum) of the 
unsampled seeves shall be examined. If a sleeve exhibits 
degFreadon of greater than 23% or Is ot•hrwe defeve in the 
second semple, ill remaining sleeve1 shall be exarnmirn

I
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lnsrvlce examinatson of steam enerat. tubing Is essortial If there i evidence of mechanical 
dama or progrssIve d"eter In in lrf to I .assure ontiued Integrity of the tubng.  
Inservics examhonab of ateaim qeneraor tubng also providei. a rmeans of characterigIng the 

anau anm cus of any tube dgrwation so that corVrei nAsures can be taken.  

An essentially 1,00% tube aexaInation was peror ed ncact tub In eWah steam generator by Ofty current tochnike Prior to servc in order to estabih aibaeone condtion for the tng.  
NO sgnifican baseline Iro eon were nid. In addit•, n, prior to the discontinuance of 

ospate atmnad to o eA a baselne Inspection 
was conducted in March. 1O75 befor the reosumption of poweloperntion.  

Wastage e defiemt ae un0ke with the gllvooaO treatmentfc 
howeverb evenS Ifti yeo eetoccurs the steam generator tub examination winl identif 

tubes with signifcnt dgadatio rm fthi e*nect 
The rsultso of sm ge aor tub burst and coas tests have demnstrated that tubes 
hain w, tmhicknesof not less than 0.02'5 inch have adequ man of safty against 

Sfailure due to loads Imposed by normal plant opgeation an design basis ccidoents. An 
allowanc of 10%fortbe depgradationt thA o ccr bet eennservice tube examinations 
added to the 40% dgatt9 ion depth provided the acceptanos ctera prove an adequate 
maron to ass.ure tht tubes considered a cptable for continu operation wIN not have a 

.minimum tube we% thickness of loessthan the acceptable 50% of normal tube wan thckness (I.e.  
0.025 Inch) during the servide h14lme of the tubs. -Steam ge.rator tube examinations of 
Other ora• i plants have 40m, on stted the capabit to re y dete wate type defects 
that hae" penetrate 20% of the origna 0.050 Inch won thlckriss.  

Examination of samples of tubes Wn support piates removed from steam generators haen 
revealed that Ndentng 1s caused, by the accretion of tee Corrosion products In the 
tubelupport plate annpul. -As these corroson products'aemr voluminou than the support 
Plate material from which fthy ame derivda CoMpresilfe force Is exerte on the Utubs inth 
Plane ot the support plates, resutin In deolbIrmatio of the tubes. IfN the deformation results, in 
an ovabiafti Of the tubSS, the resultn sttrain. I low and there Is no risk of development of 
sttre" corosion cracin In the tubes However, if the deformation results in an Ireg ta tub 
shipe, the resultng. strain may be high enough for the tube to become susceptibl to stress corrosion crad"king nrvice,* and A should be prMnieyrpaOdM einngwt h ta 

geeaOr examination to be Conducted duringtheCycl W1 Riaeng Outage, the tensile 
strincrieronfor prFioSmet shi be 25%. The 25% stramnOrteria -Is based an a review of 

data curretl avalable rom operaingteamgeneratos, and v.ýNberevi~seas ncssary as 
Moe expeiec is gaied with the 'evaluatio Of Othi measurement. In the future. this cteraon

Amendme No 4 13.8



MAY be revised, either higher or lower, based on Steamm generator examination results. The/ 
profiiometry criterion to .-be used for .any steam .generator examination shagl be established In the 
Most recent Program.  

.A first report on the R&D work loading to the development of profilometry, entitled -Profilometry 
of SeamGenratr Tbes'datd Agus, 180 was forwarded to the NRC by Con Edison.  

Additional R&D work hat imPrvovd the accuracy of the profili6Meter and the calculation of strain 
In adeformned tube.  

Befrethedeelpmento profomtry. a minor diameter Of 0.610* was established as the 
criterion for continuing a tube ninservioe. This cristeion was uied sucoessfuily for several years 

at ndin PintUni 2and at Ototh Plants, and appears to be diufficlently conservative so that it 
can be continued in the absence of more accurate $train determination by means of 
profilomestry.  

A sound roll expansion throughout the F' distance provides a tube to tubesbeet interface that 
ensuies the requirements of .Regulaory Guide 1.12-1 are met regardless of the severity of any 
tube degradation below the F4 distance. The FO distance of 1'25 inches is compr1se of 1.01 Inches of SOWn roll that ensures tube Integir ity requirements ~emtpu .4ice hc 
allos for eddy current measurement u ncertainty. 'The te1t0n4 and analysis supportn the FO 
distance Is documentei in 8&W Nuclear Technologies' Oualifiaauon Report No. SAW-10193P.  

Testing Performed astdocumented In BAW'1,01sB P demonstrates the maximum postulated 
leakage under accident, condition$ for repair of 100% of the tube oend using the Fe criletea Is 
wail below the allowabie leakage limIts for I~ndian Point 2 steam generators. If. In the future, 
steam generator tubes areijliowso to remain In' Service by 04'us of P* and in addition, other 
tube acceptance criteria, then the aggregats maximum Postulated accident leakage must be 
beow the allowable lea-kage limits for Indian Point 2 steam generators.  

This program for inservice Inspection of steam generator tubes exceeds the requirements of 
Regulatory Guide 1.83, Revision 1,dated July 1975.

Amendment No 41.413.7


